Antiproton-Proton Annihilation in flight into K+K-Pi0 by Uman, Ismail
 
		  
 ! "# $ %&$ ')(+*
,-/.!.10321465746-/8:9<;=02?>@5BADC=EF4HG574JIGCK2MLONQPR.!-/A
;=032TSUC=;KVM-/W7XZY[5]\^-`_a-`E`-`5B9=.bXbc?9K-/d:02!.1-/4HG5]4
YeGCK9=fN=039
gihijbkilmnlkiopgihHq
rsHtvuwyxMz{tvu|
}i~DOy o } q7 ~ m:~ jbil

 u|Ou{ ** 
: CK45BfNQ4!0323pL2!87I  ,2  Y  >5703.!.1E`02
^ CK45BfNQ4!0323pL2!87I  ,2  45BC=;K0
5BW";K032M_GC=9K;=E`-/fN=039L27GCKICK9=W= B a¡ C=E/- B : K
¢£¤R¥J¦B§y£¢@¥¨£©ª£«p¦B§y£¦Q¬"­`£¤R©6£ª
® §y£¯a¬Bª[°i±]­²­³¦R£ª´£§`°¥b£©µ£¤R©6£ª
¶ £!¦R£©¸·¹±]­»ºB¥pª¬R¼¤¾½£¿¥¨±]ªK°À­F¬Bª
Á ¿§Fº°i¼¤R¿J£§FºR£ª¦µ°i£§²ª£©ÂT¬]¤RªÃ
 S³ÄÆÅOÇÈÅÉbÊ  MÅOÉbÊË ¹ÌBÍD
Î¾ÏÐÑiÒHÓÔBÑ
ÕN=0"5B9Q46-/Ö=2!8B4!8:9^X×Ö=2!8B4!8:9Ø5B9=9K-`N=-/EÙ574!-`8:9[-`9Q468Ú
ÛUÚ)ÜÝÞVJ5B.ß.14!C=;=-`0;à5]4 Ì: :  5B9=; iáBÍQ
Y[0âßã7fäVM-F46N4!N=0åJ2ZPR.1457EÄÆ5B212!0E;=0460f468B2Õ574JSÅ  Ç  ÕN=0,5BE/-/4!æTÖKE`8B4!.J5B2105B9=5BE/PRæ30;
C=.1-`9=W5µÖ572146-`5BEVÆ5¹dB0ßI8B2!_"5BE`-/.!_ç4!N574Õ-/9D4!03W:2!57460.Æ8id:02ÕÖ=2!8R;=C=f46-`8B9<5B9=W:E/0  É¨9<4!N=0ßèéBê
2!0W:-`8B9<5B2!8BC=9=; :ìëµíîHï éBðñÆ46N=0Ú Û Ú Ü .ZPR.1460_ò.!NK8HVM.Õ.Z4621C=f4!C=2!0ßf38B9D465B-`9K-`9=W574ÕE`035B.14
4¨V8ó2!03.18:95B9Kf303.Ë?-/9ô5B;K;=-/4!-`8:9õ46846N=0{d:03f468:22!03.18:95B9Kf30
öRé:÷ø HëB B Qù [8:9=0[4!039=.18:2<574
iáQ7 QúûîHï é7ð ñ øýüÿþ  : QúûîHï éBð ù ËRVMNK-`fN¾-/.Ö8:.!.1-=EFP46N=02!.Z4Æ2!5B;=-Ù57E0\^f3-F4574!-`8:9"8BI46NK0
V03E`E X¨AD9=8iVM9 ñ ø 	:B Qù Ë5B9=;
8:9K0µ.14657460574 Hë:ëB Qú+îHï éBðñø üõþ :i QúûîHï éBð ù VM-/4!N
.!Ö=-/9  øý.1E`-/W:NQ46E/P{Ö=210I02!2!0; ù 8:2 ^ ÕN=026574!0µ8BIO46NK0EÙ574146032?-`.?.!-`_a-`E`5B2Õ468¾4!N5748
K.!032Zd:0;I8:2
46NK0è Þ ø B : :ùM .1f¹5BE`5B2MVM-/46N[46N=0.!0µÖ=218:Ö03214!-`0.TV8:C=E/;ÿf38:_aÖ=E/0460ß46NK0_a-F\^-`9=W.1fN=03_a08BI46N=0ßE/8HVÆX×E/PR-`9KW   ÛÛ
.145]4603. 
 
  Ñ¹Ò! ÔBÑ"#  
:/ ÕN=0%$C=5B9Q46C=_afN=2!8B_"8R;KPR95B_a-`f. ß 
:  & 2!;=-/95B21P<Y[03.18:9=. ß 
:'  E/C=0=5BE`E/. ß 
:(K/ ÕNK038:21046-/f¹5BE³L2103;=-/f46-/8:9=. ß 
:(K   E`CK05BE/E,0f¹5¹PR. ß á
: Í ÕN=0  f¹5BE`5B2MY[0.!8:9K. ß á
:»Í=/ ÕNK0µè Þ ø 7 : Qù ß  :»Í=  ÕNK0µè*)7ø Hë^i :ù ß Ì
:+ ÕN=0LONQPR.!-/f3.  8:5BE`.Æ87I4!N=0LO2103.1039Q4  95BE/PR.1-`. ß ¹ 
, -%.0/1 Ò	2³ÐÑiÓ436587µÓ=ÒHÒ / 3:9<;>= / Ò"@? /A ÑÓ^ÑCBD9ÎCE A,
^/ ÕN=0LO218^;KC=f4!-`8:98BI  9Q46-/Ö=2!87468:9=. ß i
^  ÕN=0åJ21PR.1465BEFX¨ÄÆ5B2!2103EU,0460f468B2 ß i
^' ÕN=0  -`E/-`f38B9^X×âO021460\,0460f4!8:2 ß 3Í
^ Í ÕN=0 ¡ 041X¨,2!-FI²4MåJN5B_%02 ß 	
^+ ÕN=0ÅOE/03f462!8B_5BWB9=04!-`fßåÆ5BE/8:2!-/_"04602 ß 	
^ìá ,5745  fFDC=-`.1-/4!-`8:95B9K;{4!N=0ß21-`W:W:02  PR.14!03_ ß G 
^ ë ÕN=0åÆ5BE`-H=26574!-`8:95B9=;[Å¸d:039Q4ÇT0f38:9=.Z4621C=f4!-`8:9 ß ¹Ì
^ìë^/ ¡ ,ßå f¹5BE/-=2!5746-/8:9 ß ¹Ì
^ìë^  IKJ f35BE`-H=26574!-`8:9 ß ¹Ì
^ìë^' öR÷=X¨f35BE`-H=26574!-`8:9 ß 7 
^ìë^ Í ;=Åã];^\{f¹5BE/-=2!5746-/8:9 ß 7 
^ìë^+ ÅE/03f4!2!8:_"5BW:9K046-/ff¹57E`8:21-`_a04602Æf¹57E`-K26574!-`8:9  7 
^ìë^ìá LN=87468:9{2!0f38:9=.Z4621C=f4!-`8:9 ß R
^ìë^ ë 2657fA<2!03f8:9=.Z462!CKf46-/8:9 ß 
^ìë^'  LN=87468:9{039=02!WBPf8:2!2103f46-`8B9ICK9=f4!-`8:9=. ß ]Í
^ìë^ìÌ ÅE/03f4!2!-/f¹5BEVM-/2!0E/039=WB4!N[.1f¹5BE/-`9=W ß 7á
L M Ó^ÑiÓN / 3 / ÔBÑ	"O  Ó  QPR" 0/ ?)ÓKÑ"ýÔTSU"Ñ ,WV
K/ L2!03.103E/03f4!-`8:9 ß  
K   03E/03f46-`8B9 ß :
K' åJ8:9=.Z462657-`9=0;>-F4 ß Bá
K Í  Ö=ÖKE`-`f35746-/8:9¾8:9[Ú Û Ú Ü Ý Þ >-/95BE  4574!03. ß X 
K+ Y[8:9Q460åÆ5B21E`8  -/_µC=EÙ5]46-`8B9 ß ÍBÍ
É!É
Y -%.0/RZ Ò / Ð /A Ñ¹ÓKÑ"#  \[ÕÑ .0/]M ÓKÑiÓÓ   Ñ .0/^M Ó43O"Ñ	_ Z 3OÑ Ya`
Í=/ ,5BE`-F46æäLOE/8B4 ß Í:á
Í=  ,5BE`-F46æäLOE/8B4T574 Ì: B  Y{0âßã]f ß Í:Ì
Í=' ,5BE`-F46æäLOE/8B4T574 iá7ÍD Y[0âã7f ß 7 
Í= Í  ff303Ö^45B9=f0åJ8:212!0f460;,57E`-/4!æLE`8B4!. ß X
b -%.0/RZ Ó=ÒiÑ"Ó43DcçÓed / Î  Ó43f2³ÐG"ýÐ `4g
^/ ÕN=02!5B9=.!-F46-/8:9  _aÖ=E`-F46C=;K0 ß áB 
^   03E/03f46-`8B9[ÇMC=E/03. ß á:
^' ÕN=0åÆ5B9=8:9=-/f¹5BE>@8B2!_"5BE`-/.!_ ß áBá
^ Í ÕN=0>-/4146-`9KWL2!8Rf303;KC=2!0 ß áX 
^+ h ñ?03.Z4?VM-F46N{ÅiFRC=5BE³ÄJ-`9K9=-`9=W"åJ8:9Q4!039Q4 ß ë7 
^ìá ,03.1f32!-/ÖK46-/8:9<8BI46N=0>-F4!46-/9=WL2!8BW:265B_ ß ë
` E / ÐG !3²ÑHÐjW[MÑ .k/ Î  Ól3#2³Ð" Ð m Y
áK/ ÄÆ5B.1-`fß>-F4T574 Ì: :  Y[0âßã7f ß ë]Í
áK  É¨_"ÖK2!8id:0;ÿ>-F4M574 Ì: :  Y[0âßã7f ß ë7Ì
áK'  ;=;K-/46-/8:95BE  Ö=-/9{03.Z46. ß Ì

áK Í ÄJ03.Z4?>-/4T574 ÌB :  Y[0âã7f ß Ì:ë
áK+ ÄÆ5B.1-`fß>-F4T574 iáBÍD Y{0âßã]f ßvi Bá
áKìá É¨_"ÖK2!8id:0;ÿ>-F4M574 iáBÍQ Y{0âßã]f ßv:¹ 
áK ë ÄJ03.Z4?>-/4T574 ¹áBÍD Y[0âßã7f ßv:¹á
m 1   Ôe3@ ÐG"#  n,W`
ë^/ & =.!021d:0;
ÇM03.!8B95B9=f03. ßvH7á
ë^  É¨9Q460321Ö=2!04574!-`8:9{8BI46N=0ÇM03.1C=E/4!. ßvH7á
Î Z Ò@ÏÓKÏo"O3@"²Ñp2 MT/A ÐG"Ñp2qS0  ÔBÑ"#  [r@ÒÑ .0/ E / ÓÔBÑ"# tsuXuwv Ú
ÛÚ)Ü@ÝUÞ ÓKÑxWgWg Ó  vÓKÑ A`lYa,yz/e{^| Ô n,Wx
} ~    ~!  
:/ SU-`W:NQ460.14T_a03.!8B9{9K8:9=04!. ß Í
:  L2!8B4!8:9^Xb579D4!-`Ö=218B468B95B9=9=-/N=-`E`5746-/8:9 ß ë
:' Ç?57;=-Ù574!-/dB0%@é ;=03f35iP ß ë
: Í åJ039Q462!5BEL2!8R;=C=f4!-`8:9 ß ë
:+  f¹57EÙ5B2Õ9=8B9=04!. ß Ì
:ìá É¨9QdB572!-Ù579D4TÚ Û Ú Ü _"5B.!.M;=-/.14!2!-KCK46-/8:9=. ß B
^/ åÆÅOÇ?ÊÕX  9Q4!-`Ö=218B468:9[åJ8:_aÖ=E/0\ ß G
^  ÕN=0åJ21PR.1465BEFX¨ÄÆ5B2!2103EU,0460f468B2 ß G
^' & d:032!5BE`EEÙ5¹P:8:C^4?87I4!N=0035B_òf38BC=9Q460321.ä579=;E`-FDC=-/;<NQP^;K2!8:W:09[465B2!W:04  3Í
^ Í ÕN=0  -`E/-`f38B9^X×âO021460\,0460AQ468:2 ß ¹á
^+ ÕN=0 ¡ 041X¨,2!-FI²4MåJN5B_%02 ß ¹á
^ìá åJ2!8:.1.?.103f46-`8B9{87I4!N=0ß03E`0f4!2!8:_"5BW:9=046-/ff¹5BE/8:2!-/_"046032  ië
^ ë åJ2!8:.1.?.103f46-`8B9{87I¸5"åJ.!ÉøÕE ù X×_"8R;=C=E/0 ß ië
^'  LN=8B468B9Å9=02!WBP{åJ8B2!2!0f4!-`8:9[>C=9=f4!-`8:9K. ß X
^ìÌ ÅE`03f4621-`f¹57EVM-`210E`039KWB46N.!f35BE`-/9=W ß Bë
K/ pPRÖ0 G 0d:09D4ä-`9¾4!N=0XdR-`0Vû8BI46N=0 ¡ ,ßå VM-F46N039K032!W7P<468iVJ02!.  B 
K   é  ß ^
K' âO032Z460\{;K-`.14!2!-H=CK46-/8:9<5BE/8:9=Wµ4!N=0ßæXb5H\K-/. ß ^
K Í É¨9QdB572!-Ù579D4_"5B.1.¾8BI46N=0^WÈ;K-`.14!2!-H=CK46-/8:9v574<5õ-/9=f38B_"-/9=Wó5B9Q46-/Ö=2!87468:9
_"8B_"09D4!C=_ 87I Ì: B  Y{0âßã]f ß :
K+ 8745BE09=0321WBP{5B9=;{_a8:_"09Q46C=_ ;=-`.Z462!-H=CK4!-`8:9=. ß X
Kìá 8745BE_a8:_a039Q46CK_ dR.  468B465BE09=0321WBP ß 7Í
K ë  -`9=;K8HV fCK46."8:9 09=0321WBPKã7_a8:_"09Q46C=_ 574 Ì: :  Y[0âã7fÿ5B9K;v574 iáBÍD
Y[0âã7f ß 

K'  åJ8:9;K039=f0E`0d:0EU;=-`.Z462!-H=CK4!-`8:9<5]4 ÌB :  Y[0âã7f5B9=;[574 iáBÍD Y[0âßã7f  BÌ
KìÌ LC=E`E/.M574 Ì: :  Y[0âßã7fVM-/4!N[9K8af8:2!2103f46-`8B9=. ß ÍK
K/¹  LC=E`E/.M574 Ì: :  Y[0âßã7f ß ÍQ
K/B ÕN=0T;=-H0321039Q46-`5BE=039K032!W7PE`8:.1.!03.dB032!.1C=.4!N=0T_"8:_a039Q4!C=_ç8BI46N=0MfN572!W:0;
_"0.!8:9K.?5]4 Ì: :  Y[0âã7f ß Í

K/i Y[8:9Q460åÆ5B21E`8d:0214!0\{;=-/.14621-=C^46-`8B95BE`8:9KWµ46N=0ßæX¨5]\^-`.  ÍBÍ
Í=/  fN=0_"08BI46N=0,5BE/-/46æ?Ö=E`874Õ8BIÚ Û Ú Ü Ý Þ .145]4603.T574 Ì: B  Y[0âã7f  Í
 
Í=   fN=0_"0¾87IÕ46N=0<57.1PR_"_a04!2!-/f¾,5BE/-/46æÖ=E/8B48BITÚ Û Ú Ü Ý Þ .Z4574!03.5]4 Ì: : 
Y[0âã7f ß Í
 
É×â
Í='  fN=0_"0[8BIß,5BE/-/46æÖ=E/8B4a8BIßÚ Û Ú Ü Ý Þ .14657460.¾574 Ì: :  Y[0âã7f
5B9K;ô574
iáBÍD Y[0âßã7f ß 7 
Í= Í ,5BE`-F46æ?Ö=E`8B4M87I¸Ú Û Ú Ü Ý Þ .Z4574!03.?574 Ì: :  Y[0âßã7f ß R
Í=+ ,5BE`-F46æ?Ö=E`8B4T579=;{4!N=0ßÖ=2!8103f4!-`8:9K.Õ8BI¸Ú Û Ú Ü Ý Þ .Z4574!03.T574 Ì: B  Y{0âßã]f  B
Í=ìá L8:E`5B2ÆÖ=218^;KC=f4!-`8:95B9KW:E`0.Æ8BI³46N=0ßÚ]Ý Þ -`.!8X5B2!.Æ574 Ì: :  Y{0dKã7f5B9=;{574
  :Ì:  Y[0â ß Í= ë  ff303Ö^45B9=f0f38B2!2!0f4!03;¾Ö8:EÙ572pÖK2!8R;=C=f4!-`8:9"5B9=WBE`03.p8BI46N=0äÚ]Ý Þ -/.!8
=5B2!.
574 Ì: :  Y[0dKã7f579=;5]4   :Ì:  Y[0â ß ]ÍÍ='  ,5BE`-F46æ?Ö=E`8B4M87I¸Ú Û Ú Ü Ý Þ .Z4574!03.?574 iáBÍQ Y[0âã7f  7á
Í=ìÌ ,5BE`-F46æ?Ö=E`8B4T579=;{4!N=0ßÖ=2!8103f4!-`8:9K.Õ8BI¸Ú Û Ú Ü Ý Þ .Z4574!03.T574 iá7ÍD Y[0âã7f Bë
Í=/¹  ,5BE`-F46æ?Ö=E`8B4M87I¸Ú Û Ú Ü Ý Þ Y{8:9Q460åÆ5B2!E/80d:09Q46.5]4 Ì: :  Y[0âã7f   
Í=/B ,5BE`-F46æ?Ö=E`8B4M87I¸Ú
ÛÚ)Ü=ÝUÞY{8:9Q460åÆ5B2!E/80d:09Q46.5]4 iáBÍD Y[0âßã7f   
Í=/i& ff303Ö^45B9=f0f8:2!2103f4!03;[,5BE`-F46æÖKE`8B4!.M5B9=;<46N=0Ú
ÛÚ)ÜÖ=218103f46-`8B9=.  7Ì
^/  874!4!I21-`0;^X ¡ 5BfAD.18:92!0I02!09=f30.1PR.14!03_ ß áB 
^  L5B2Z46-`5BEVJ5idB0579=9=-`NK-`EÙ5]46-`8B9f3218:.!.T.!0f4!-`8:9=. ß áX
^'  9=WBE`03.MC=.103;{-`9<46NK0f35B9=8:9K-`f¹57EI8:2!_"5BE/-`.!_ ß áBá
^ Í ,5BE`-F46æ?Ö=E`8B4T5]4 Ì: :  Y[0âã7f=-`9K9=03;VM-/4!N{0FDC5BE³f38:9Q4!039Q4ä87I;5]45  ëR
^+ ,5BE`-F46æ?Ö=E`8B4T5]4 iáBÍD Y[0âßã7f=-/9=9=03;VM-/4!N0FDC5BE³f38B9D4!039Q4T8BI¸;=5745  ëB
áK/ >-/41460;{Ö8:E`5B2ÆÖ=218^;=CKf46-/8:9{5B9=W:E/03.Õ8BI46NK0Ú  ÝUÞ?-/.!8
=5B2!.  ë7á
áK  ÄÆ5B.1-`f=4T8BI46N=0,5BE/-/4!æäÖ=E/8B4T574 Ì: :  Y[0âßã7f ß ëBë
áK' ÄÆ5B.1-`f=43pÖK2!810f46-/8:9=.M8BI46N=0,5BE/-/4!æäÖ=E/8B4T574 Ì: :  Y[0âßã7f  ë 
áK Í É¨_"ÖK2!8id:0;=4ÕVM-F46N{54!039=.18:2T574 iáe7  Y{0â ß  B 
áK+ É¨_"ÖK2!8id:0;=4ÕVM-F46N{54!039=.18:2T574 iáe7  Y{0â ø Ú
ÛÚ)ÜÖ=218103f46-`8B9 ù   ^
áKìá É¨_"ÖK2!8id:0;K4ÆVM-/4!N<54609=.!8:2Æ574 iáe7  Y[0â5B9=;¾46NK0ßè\ñ ø :
:ù ø Ú Û Ú ÜÖ=2!8103f4!-`8:9 ù?ß  :
áK ë É¨_"ÖK2!8id:0;q=4VM-/46N5à4!039=.18:2574 iá
B  Y[0âËÆ46N=0è ñ ø 	:
:ù 579=;ô46N=0 ñ ø 	Q7 Qùß  XáK'  É¨_"ÖK2!8id:0;q=4VM-/46N5à4!039=.18:2574 iá
B  Y[0âËÆ46N=0èWñ ø 	:
:ù 579=;ô46N=0 ñ ø 	Q7 Qù ø Ú Û Ú Ü Ö=218103f46-/8:9 ùß  7ÍáKìÌ >-/41460;{_"5B.1.M5B9=;VM-`;K4!N{87I4!N=0Ú]Oø  :ÌQBùß  :ë
áK/¹  >-/41460;{_"5B.1.Õ8BI4!N=0÷ø i QB Qùß  X 
áK/B >-/41460;{_"5B.1.M5B9=;VM-`;K4!N{87I4!N=0è ñ ø i:ë
:ù ß  BÌáK/i >-/41460;{_"5B.1.M5B9=;VM-`;K4!N{87I4!N=0K ñ ø 	QB :ù ß ÌB áK/G >-/41460;{_"5B.1.M5B9=;VM-`;K4!N{87I4!N=0è Þ ø 	B : Qù ß Ì^áK/3Í >-/41460;{_"5B.1.M5B9=;VM-`;K4!N{87I4!N=0è\ñ ø 	:
:ù ß Ì:áK/	 É¨_"ÖK2!8id:0;=43_5B.1.T5B9=;<VM-`;K4!N[87I4!N=0CKø iá
 B Qù -/I:[þ   ÌX
áK/¹á É¨_"ÖK2!8id:0;=43_5B.1.T5B9=;<VM-`;K4!N[87I4!N=0CKø iáQë7 Qù -/I:[þ   Ì7Í
áK/ië >-/4JVM-/46N<4!N=0ßfN5B9=9=0E`.ø Hù Xø :ù Ëø ë:ù ËÙø  Qù 0\^f3E/C=;=-/9=Wa4!N=0è Þ ø B : :ù  ÌBááK/G  ÄJ03.Z4 =4?574 Ì: :  Y[0âßã7fø Ú Û Ú Ü Ö=218103f46-/8:9 ùòßvi B 
áK/¹Ì ÄJ03.Z4 =4?574 Ì: :  Y[0âßã7f ßvi ^
áK 7  ÄJ03.Z4 =4?574 Ì: :  Y[0âßã7føýÖ=218103f46-/8:9=. ù ßvi :
áK R ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0"ø@Ré:è ù ñ ø iáQB Qù -/I:[þ #vi XáK B ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0"øy÷é7ö ù¡ ø iá
 B QùØßvi 7Í
áK  ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0¢=ø ¹á
 : Qù -FI£[þ  ¤¹
¤vi 

áK ]Í >-/41460;{Ö8:E`5B2ÆÖ=218^;=CKf46-/8:9{5B9=W:E/03.Õ8BI46NK0Ú]Ý Þ -/.!8
=5B2!. vi :ë
áK X ÄÆ5B.1-`f=4T8BI46N=0,5BE/-/4!æäÖ=E/8B4T574 iáBÍQ Y{0âßã]f ßvi X 
áK 7á ÄÆ5B.1-`f=43pÖK2!810f46-/8:9=.M8BI46N=0,5BE/-/4!æäÖ=E/8B4T574 iáBÍQ Y{0âßã]f vi BÌ
áK Bë É¨_"ÖK2!8id:0;=4øÖ=2!810f4!-`8:9=. ù -`9=fE`C=;=-/9=Wµ46NK0è ñ ø 	:
:ùÕv:iáK   É¨_"ÖK2!8id:0;=43_5B.1.T5B9=;<VM-`;K4!N[87I4!N=0CKø Hë7Í: Qù -/I:[þ  ¤ v:G
áK 7Ì É¨_"ÖK2!8id:0;K=4³-/9=f3E/C=;=-/9=W4!N=0è ñ ø :
:ù ËG Þ ø Hë]ÍQ ¤¹iÌB Qù 5B9K;ß4!N=0¥ ñ ø ¹Ì
: ¤¹Bi Qù]B¹ÍáK'B  É¨_"ÖK2!8id:0;¦=4øýÖK2!810f46-/8:9=. ù -`9Kf3E`CK;=-`9=W46N=0ÿè ñ ø :
:ù Ë§ Þ ø Hë]ÍQ ¤¹iÌB Qù5B9=;46N=0 ñ ø iÌ
: ¤3:i Qù ßv:	áK'^ ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0¢=ø ¹áQB Qù -FI£[þ  ¤àv:G 
áK': ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0¢=ø ¹á
 : Qù -FI£[þ v:¹Ì
áK'X ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0¢=ø ië:ëB Qù -FI£[þ  ¤àvH7 
áK'7Í ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0"øyèéX ù Þ ø Hë:ëB QùßvHRáK'
 ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0¢=ø ¹Ì
: Qù -FI£[þ  ¤n¤6ÍvHB
áK'Bá ÄJ03.Z4 =4¹O_"5B.!.T5B9=;<VM-/;K46N{8BI46N=0"øyèéX ù ñ ø iÌ
: : :ù vHáK':ë ÄJ03.Z4 =4T-`9=fE`C=;=-/9=Wµ46NK0fN=5B9=9=0E`.ø Hù Xø áQù Ë`ø  Qù Xø H:ù vH]Í
áK'X  ÄJ03.Z4 =4T-`9=fE`C=;=-/9=Wµ46NK0fN=5B9=9=0E`.ø Hù Xø áQù Ë`ø  Qù Xø H:ù øÖ=2!8103f4!-`8:9K. ùTvHX
ë^/ L8:.1.!-H=E`0ß_a-F\^-`9=W.!fN=0_"0ßI8:2Æ46NK0E/8iVÆX¨E/PR-/9=Wµ.!f35BEÙ572Õ-`.!8B.!f¹57EÙ5B2Õ_a03.18:9=. vH 
ë^   C=W:WB03.14!03; 4!26510f4!8:2!-/03.87I ú ñ d  2657;=-Ù5BEUFDC579D4!C=_ 9RCK_j02aI8B2  Û
.14657460. ßvH 
} ~   ¨ ©«ª ¬!
:/ $C5B2!A¢FRC=5B9Q46C=_ 9DC=_j0321.T5B9=;46N=0-`2Õ_"5B.!.103. ß Í
^/ Y5B-/94!2!-/W:W:032Jf38:9=;K-/46-/8:9=.ÕC=.103;[-`9¾46NK021C=9=.M;=C=21-`9=W & f4ZXb,03f7Ë iÌ:ÌBáò G 
K/  03E/03f46-`8B9{87I¸Ú Û Ú Ü Ý Þ 0d:09D4!. ß Í: 
K   -`;K4!N=.M8BI46N=0ßÖ=C=E/E`. ß Íe
K'  03E/03f46-`8B9{87I¸Ú
ÛÚ)Ü=ÝUÞYå+0dB039Q46. ß Íe
^/ É¨9=-/4!-Ù5BE.14657460.T87I46NK0 suu .ZPR.1460_ C=Ö<468[þ Kß áX^   03E/03f46-`8B92!CKE`03.I8:2³46N=0ÆÖK2!8R;=C=f4!-`8:98BI@Ú Û Ú Ü 2103.18:95B9=f03.¸CKÖµ468­a®¯°¯ þ ^á
^'  03E/03f46-`8B92!CKE`03.pI8:24!N=0äÖK2!8R;=C=f4!-`8:9"8BIÚ]Ý Þ 2!03.18:95B9Kf303.ÕCKÖ¾468±a®¯°¯ þ ^á

áK/ SU8:W7X¨E/-`A703E`-/N=8R8^;afN5B9=WB03.MI8:2Õf3218:.!.1-`9=Wa-`9Q46021I02!039Kf303.  ëX
áK  SU8:W7X¨E/-`A703E`-/N=8R8^;afN5B9=WB03.T-`9=fE`C=;=-/9=Wj¢=ø ¹áeB Qù VM-F46Nwþ  ¤¹X¤n¤¡  ë7Ì
áK' SU8:W7X¨E/-`A703E`-/N=8R8^;afN5B9=WB03.T-`9=fE`C=;=-/9=Wµ46NK0è ñ ø B
:ù 5B9K;{4!N=0K ñ ø 	Q7 Qù ë7ÌáK Í SU8:W7X¨E/-`A703E`-/N=8R8^;afN5B9=WB03.T-`9=fE`C=;=-/9=Wµ46NK0­ Þ ø ¹Í²B Qù   
áK+ SU8:W7X¨E/-`A703E`-/N=8R8^;µfN=5B9=W:0.Æ-`9=fE`C=;K-`9=W¢=ø ¹áeB Qù VM-/4!Nþ  ¤3
¤n¤¡ 57I²4!032
46N=0ß8:Ö^46-`_a-`æ35746-/8:987I4!N=0ßÖ=2!8R;=C=f46-`8B9[579=W:E`0. ß  

áKìá É¨_"ÖK2!8id:0;=4T574 ÌB :  Y[0âã7fBD=4!4!03;{_57.!.!0.T5B9=;VM-`;K4!N=.   Bá
áK ë >-/4574 Ì: B  Y[0âã7fVM-/4!N=8:CK44!N=0è Þ ø B B Qù  =4!4!03;
_"5B.!.103.5B9=;ÿVM-/;K46N8BI46N=0¢=ø ¹áeB Qù I8:2[þ  ¤¹
¤ß Ì

áK'   ;=;K-/46-/8:95BE.!Ö=-/9{4!03.Z46. ß Ì

áKìÌ ÄJ03.Z4³=4a574 Ì: B  Y{0âßã]fB<f38B_"Ö572!-`.18:9ó-`9Kf3E`CK;=-`9=Wÿ5B9=;õ0\^f3E/C=;=-/9=Wÿ46N=0
ø@Ré:è ù ñ 8B2Æ46N=0"øy÷é7ö ù¡ ß ÌX áK/¹  ÄJ03.Z40=4574 Ì: :  Y[0âßã7f70K4!460;_"5B.1.!03.5B9=;VM-/;K46N8BIR46N=0?ø@Ré:è ù ñ ø iáQB Qù Ëøy÷é7ö ù¡ ø iá
 : :ùß ÌX 
áK/B ÄJ03.Z4 =4¹Of38B9D4!2!-H=CK46-/8:9=.M574 ÌB :  Y[0âã7f ß ÌBÌ
áK/i ÄÆ5B.1-`f-`9Q4!0321I02!09=f30.574 iá7ÍD Y[0âã7f ßv:¹ 
áK/G  ;=;K-/46-/8:95BE-`9Q46021I02!039Kf303.?574 iá7ÍD Y[0âã7f ßv:¹ 
áK/3ÍQ& ÖK46-/_"-/æ¹574!-`8:9"8BI4!N=0¢=ø HëXB Qù ËnCKø iÌ
B Qù I8:2þ  ¤ v:B
áK/	 É¨_"ÖK2!8id:0;=4T574 ¹áBÍD Y[0âã7fBD=414603;{_"5B.!.103.T5B9=;VM-`;K4!N=. õv:B
áK/¹á ÄJ03.Z4=4574 iáBÍQ Y[0âã7fBf8:_"Ö=5B2!-/.!8:9
-/9=f3E/C=;=-`9KW<5B9=;0\^f3E/C=;=-/9=W¾46N=0
ø@Ré:è ù ñ 8B2Æ46N=0"øy÷é7ö ù¡ 8:2Õ4!N=0 Þ ßv:¹ááK/iëô Ö=-/9{4!03.14?5B9K;[_"5B.!.6ã]VM-`;^46N{.!f¹579=9=-`9KW"-/9=f3E/C=;=-`9KW5BE`EfN=5B9=9=0E`.?574 iáBÍD
Y[0âã7f ßv:ië
áK/G  ÄJ03.Z4 =4¹Of38B9D4!2!-H=CK46-/8:9=.M574 ¹áBÍD Y[0âã7f ßv:ië
âÉ1É
 ´ ©«µ   ¶
·   ¹¸  º  ~ 
»³¼	» ½¿¾^À ÁÂ^Ã%ÄCÅiÂ]Æ Ç§¾]ÈiÉÊÆ ÉËRÌÍÄ^ÃjÆ ÎÇÐÏ
 I²4!032Æ4!N=0;=-/.!f38idB0321P¾8BI³46N=09K03CK4!2!8:9QPåJN57;KVM-`fA"-`9 iÌXQ Ë=5j0414602Æf38:_aÖ=2103N=09=.!-/8:9
8BI46N=0I8B2!f30.M5Bf4!-`9=W8B94!N=09DC=f3E/0¹5B2Õ.1f¹5BE/05B9=;{59=0Vû;=0*9=-F46-`8B9<8BI³46N=0IC=9K;5B_a039Q45BE
8:2¸0E`0_"09D465B21PÖ5B2Z46-/f3E`0.VJ5B.9=003;=0; ¥ -/4!N46N=0ÕÖK2!8B4!8:95B9=;µ4!N=0Æ03E/03f462!8B9ËQf38:9K.!-`;K032!0;
5B.¥=5B.!-/fÆf38:9K.146-F46C=09Q48BI46NK0Õ_574146023Ë:579=;µ46N=0J03E`0f4!2!8:_"5BW:9=046-/f-/9D4!032!5Bf4!-`8:9µ-F4VJ5B.Ö8:.ZX
.!-H=E`0T468µ;K03.!f2!-H08B9=E/P"0\R462!5]X¨9DC=fE`035B2JÖ=218^f03.1.!03.  É¨957;=;=-/4!-`8:9a4684!N=00E`03f46218:_57W:9=04!-`f
I8:21f305B9=; 4!8
W:265¹dR-/4¨PBË¸VMN=-`fNóÖKEÙ5¹PR.5ÿ9=03W:E/-`W:-H=E`0218:E`0"-`9 Ö572146-/f3E/0Ö=NQPR.!-/f3.3ËO4¨V89K0V
I8:21f303.V03210[Ö8:.14!C=EÙ5]4603;46N=0<V0¹5BAó-/9Q46032!5Bf4!-`8:9øý>032!_a- ¹Ì
BÍDù 4!8Ø0\^Ö=EÙ57-`9ó46N=0<.1E`8iV
Ö=218^f03.!.J8BI46NK0<ÑX¨;=0f¹5¹Pa8BI4!N=0ä9DC=fE`03- ËR5B9=;4!N=0ä.Z462!8B9=W-/9D4!032!5Bf4!-`8:9øfÒpC=A]5¹VJ5 iÌ
eBù 4!8
;=0.!f321-0T4!N=0M.!N=8B214p265B9KW:0ÕI8:2!f004¨V0309¾9=0CK46218:9¾5B9K;"Ö=218B468B9"-/94!N=0T57468B_"-/fÆ9DC=f3E/03C=. 
 N=039Ø46N=0aÖ=-/8:9
VM-/46N5_57.!.ß8BI  B Qú+îHï VJ5B.;=-`.1f38id:02!03;ôø iÌ7ÍDë:ù -/4VJ5B.5B.ZX.!-/W:9=0;a4!8K0Õ46N=0 FDC5B9Q4!C=_ 8BI46N=0U0E`;a-`946N=0M.!5B_"0ÆVJ5¹Pa5B.46N=0MÖ=NK8B468:9VJ5B.p5B.!.1-`W:9=0;
4680{46N=0ÍFDC5B9Q46CK_ 8BI?46N=0[03E/03f4!2!8:_"5BW:9K046-/fT03E/; QÓ 8iV0d:023ËÕ46NK0ÿ5B;KdB039Q4<8BIäN=-`WBN
039K032!W7P57f3f30E`026574!8:2!.p-`9a46N=0KÔ 7  .J579=;-/9a4!N=0%Ô á:  .p2!0d:0¹57E`03;a46N5]44!N=0?9DC=fE`035B2pI8B2!f30TVÆ57.
_a8:2!0Õf8:_"ÖKE`-`f357460; ÖÕ 1C=9=W:E/0 Õ 8BI8B46N=02OÖ5B214!-`fE`03.VÆ5B.p8
=.1032Zd:03;i0.!-`;K03.p_"8:210J46N=5B9
B  2!0EÙ574!-/d:0E/Pà.145=E`0<Ö572146-/f3E/03.µVM-/4!N 5Ø_a0¹5B9õE`-Fd:0<E/8:9=W:02µ46N5B9 i  Ü  Þ .3Ë_"8B2!0¾46N=5B9
NDC=9=;=2103;&0\R462103_a03E/Pà.!N=8B214E`-Fd:0;eÖ=5B214!-`f3E/03.øØ× i  Ü ñ  . ù ËOf¹5BE/E`03; Õ 2!03.18:95B9Kf303. Õ ËV03210
I8:C=9K;  -/_"-/EÙ5B2J.14621C=f4!C=2!0.8:2?2!03WBC=EÙ5B21-/4!-`03.ÕV03210I8:C=9=;-`9[4!N=09DC=fE`035B2ä.1Ö0f462!5  ÕNK0
Ö=-/8:99=8iVÈN5B;468³0ßf38:9=.1-`;=02!0;5B.MW:218:C=9=;{.14657460ß8BI46NK03.!02!0.!8:9=5B9=f30. 
 2103EÙ5]46-/dR-/.146-/fµI8:2!_C=EÙ574!-`8:9Ø8BIJ46N=0±FRC=5B9Q46C=_46N=08:21PØI8:2ß46NK0.14!2!8:9KWÿ-`9Q460265Bf46-/8:9Ë
f¹57E`E`0;wFRC=5B9Q46C=_ fN=218:_a8^;KPR957_"-/f3.aøÙ$ßåÆ, ù ËVÆ5B.ßf35B2!21-`03;8:CK4"øý>2!-/4!æ3.1fN iÌ:ë^ Ë  2!8:.1.
iÌQë Ë  0-`9²02!W iÌQëXQù -/9ÿ5B9=5BE`8:W7P468a46N=0.!CKf3f30.!.ZIC=E46NK038:2ZP8BIiFDC5B9Q46CK_ 0E`0f46218^;^PDX
95B_a-`f.øÙ$ÅO, ù
É¨9Ø4!N=0Ê$ßåÆ,µË9=0V Ö572146-/f3E/03.3Ëf¹5BE/E`03;RFRC=5B2!AD.3Ë5B210µf38:_%=-`9=0;Ø-`9
;=-Ú02!039Q4VJ5¹PR.4!8
I8:21_#N5B;=218:9=.  ÕNK2!030³FDC5B21AD.­=CK-`E`;ÿ4!N=0³5B2ZP:8:9=.%ÛÝÜ  Ü ñ ÜÞ5B9K;à5TFDC5B21AQX¨5B9Q46-HFRC=5B2!AÖ5B-/2ÆI8:2!_ 5_"0.!8:9ÍÜ  sÜ ñ $C=5B2!AØ5B9K; 5B9Q46- XFDC5B21A
N5¹d:0¾.1Ö=-`9  é  Ë.!85B2!0aI0321_"-/8:9=.VM-/4!N5721P:8B9FDC5B9Q46C=_
9DC=_j032  ã  5B9K;)X  ã  2103.!Ö03f46-Fd:03EFP:ËfN572!W:0Cß  é aà îà 5B9=;áß  é \à îà  ÕN=0Pà8Rf3fC=2-/9
.!0d:0265BEMd75B2!-/046-/03.µ8B2 Õâ 5¹d:8:C=21. Õ 5B9=;&5B2!0E`5X0E`0;óCË ;Ë .Ë f7Ë(Ë 4¹ËVMN=-`fNe.1465B9=;=.I8:2C=ÖË
;=8iVM9Ë@.14!265B9KW:0BËfN572!_{Ël874!468B_[ËK4!8:ÖË=2103.1Ö0f46-Fd:0E/P 
ÕN=0FRC=5B2!A¾NQPRÖ8B46N=0.!-/.TVJ5B.T5BE`210¹5B;^P¾Ö=CK4MI8:2ZVÆ572!;-`9 iÌ:á7Í DP  03E/EFXbY5B9=9<579=;QP

B ^ã& 2!;=-/95B2ZPY[0.!8:9=. 
äV03-`WKËC=.1-`9=WØ46NK0{E/8^f35BEÆ.ZP^_a_a0462ZPó8BIT46N=0  cø Qù X¨.1Ö0f3-Ù57EÆC=9=-F45B2ZPóW:2!8BC=Öó46N=08:21Pó4!8
;=0d:03E/8:Ö_C=E/4!-`Ö=E/046.J8:CK4M8BI46N=21030 â 5¹d:8:CK2!. : -/4!N{8B9=E/P"46N=046NK2!030E`-/W:NQ460.14 FDC5B21AR.TCË»;
5B9=;a.O-/4¸VJ5B.OÖ8:.!.1-=E/0Æ468ß;=03.1f321-0 ¹  =5B21PB8:9.145]4603.p8BIE`8iV032_"5B.!.O5B9K;"8BI.!ÖK-`9Ö5B21-/4¨P
åþ Þ ñ Û øO5721P:8B9;=0f3C=Ö=E/04 ù 5B9K;"46NK0=5B21PB8:98Rf4!04å[þ

ñ Û 4!N=0MÖ=2!87468:9ÿøýC=C=; ù 579=;46NK09K03CK4!2!8:9àøýC=;K; ù 5B2!046NK0E/-`W:NQ4!03.14M.Z4574!03. 
>@8B2_a03.!8B9=.3Ë2103.14!2!-/f46-/9=Wÿ8:CK2!.!0E/dB03.5BWQ57-`9à4!846N=21030 â 5¹dB8:C=2!.ËVJ0<0\KÖ03f4a9=8:9=046. 
 -/4!Nó46N=0.!ÖK-`9õÖ5B2!5BE`E/03EV0W:044!2!-/Ö=E`04.14657460.3Ë4!N=0<d:0f468B2a_a03.18:9=.VM-/4!N ¡ þ  Ë579=;
VM-/4!N.1Ö=-`9=.ä5B9Q46-³Ö5B2!5BE`E/03EU.1-`9=W:E/04T.14657460.ä8BI ¡ þ   Ë4!N=0Ö=.!0C=;=8:.1f¹5BE`5B2ä_a03.18:9=.3JN=0321046NK0
Ö=-/8:9-`.Æ46NK0E/-`W:NQ4!03.14M.Z4574!0"øOæ sç ù
 9{5B;=;=-F46-/8:95BEÖ=2!8BÖ0214¨P<8BI³4!N=0FRC=5B2!AD.3Ë=4!N=0 Õ f38BE`8:C=2JfN5B2!WB0 Õ Ö=EÙ5¹P"46N=0ß.657_"0218:E`0
I8:24!N=0O.146218:9=WM-`9Q4!032657f46-/8:95B.46NK0p0E`0f4621-`ffN572!W:0I8:24!N=0O03E`0f4!2!8:_"5BW:9=046-/f¸-`9Q460265Bf46-/8:9 
 FDC572!Aef¹5B9vf35B2!2ZP 579DP&8BI4!N=2!00ÿf38BE`8:C=21.
ø Õ 2!0;ËU=E`CK0BËÕW:2103039 ÕDù ÕN=-`.5B;=;=-F46-`8B95BE
;=0W:2!008BI?I2!030;=8:_ VJ5B."9K0303;K03;ô468.65¹dB0[46NK0L5BC=E`-MÖ=21-`9=f-`Ö=E/0B-`9õ46NK0[E/8HV03.Z4¾_"5B.!.
.!ÖK-`9^X Þ ñ 5B2ZP:8:9=.VM-/4!N+4!N=2!00)0FRC=5BEFRC=5B2!AD.3Ëß-FIV0 5B.1.!C=_a04!N=0FRC=5B2!AD.[4!8è0-`9+5.!Ö=5746-`5BEU.1PR_a_"0462!-/fW:2!8BC=9=;{.145]460ø@é³þ  Qù Ë=46N=0ß.!ÖK-`9wå
þ Þñ -`.M8
K465B-`9K03;<VM-/4!N5BE/E46NK0.!ÖK-`9=.Ö57265BE/E`03Eø03W  'ê ÛÛ þæRëTæRë¢æRë ù -F46N=8BCK4ä4!N=0f38:E/8:C=2Ë46NK-`._a0¹5B9K.ä468¾N=5idB0
.1PR_a_"0462ZPà8BIÕ4!N=04!N=2!00XFDC572!A)VJ5¹d:0<IC=9=f46-/8:9 -`9 â 5¹d:8:C=2Ë.!Ö=-/9õ5B9=;ó.1Ö5Bf307Ëp5BWQ5B-/9=.14
46NK0Ö=2!-/9=f3-/Ö=E`0T46N574J4¨VJ88:2J_"8:210äI0321_"-/8:9=.f¹5B9=9K8B4Õ0\^-/.14M-`9"46N=0.!5B_a0FRC=5B9Q46C=_ .145]460 
ÕN=0f38BE`8:C=2fN5B21W:03.5Bff38:CK9D4I8B246N=0TK-`9=;=-/9=Wÿ8BIM4!N=0TFDC5B2!AD.¾;=-H0321039Q46EFPàf8:E`8BC=2!0;
FDC5B21AR.M5]4!462!5Bf4J0¹5BfN<8746N=023ËK-/9"4!N=0.657_"0TVÆ5¹P5B.J8:ÖKÖ8:.1-/4!0ä03E/03f462!-/f¹5BE@fN572!W:0.3Ë=.18µ46N574
46NK0¾9=03C^462!8B9ó5B9=;à4!N=0ÖK2!8B4!8:9 f¹5790"f38:9K.!-`;K032!0;õ5B.fE`C=.Z4602!.µ8BIJ46N=21030CFDC5B21AD.VM-/4!N
;=-Ú02!039Q4Tf38BE`8:C=21.3Ë=_CK46C57E`E/P5741462657f46-/9=W 
 .¾-/9&46NK0ÿ03E/03f4!2!8:_"5BW:9K046-/f[-/9Q46032!5Bf4!-`8:9&VMN=03210Ø5 Õ WQ5BCKW:0 Õ 8:.18:9 VM-/4!Nô.!ÖK-`9  Ë
46NK0Ö=N=87468:9Ë¸5Bf4!.8:9à4!N=0.1Ö=-`9 ñ Ö=2!8B4!8:9=.5B9=;à0E`0f46218:9=.Ë¸-`9$åÆ, 4!N=0"4!265B9K.!_a-`.!.1-`8:98Rf3f3CK2!.4!N=2!8:CKW:N 46N=0".!Ö=-/9^X  Ô W:E/C=8:9=.Ô/Ë¸5Bf4!-`9=W[8:9 .!ÖK-`9 ñ FDC5B21AR.Ë¸VM-/4!Nà46N=0;=-H0321039=f046N=57446N=0<WBE`C=8:9K.f¹5B9Ëp5B.µ4!N=0TFDC5B21AR.ËJf35B2!2ZP f38BE`8:C=246N=0_".103E/dB03.  ÕN=-`._a0¹5B9K.µ46N574
W:E/C=8:9=.f¹5B9ó57E`.!8574!4!265Bf4035BfNó8B4!N=032Ë¸-`9à5B;=;=-F46-`8B94!8-`9Q4!032657f46-/9=W[VM-F46NFRC=5B2!AD.3ËO579=;
0\^Ö=E`5B-`9K.µ03_aÖ=-`21-`f35BE`EFPÿ46N=0<.1N=8:2Z4265B9=WB0¾8BIM46N=0.146218:9=WØ-`9Q4!032657f46-/8:9 f8:_"Ö=5B2!0; 468ÿ46NK0
03E/03f462!8B_5BWB9=04!-`f-`9Q460265Bf46-/8:9ËOVMN=03210Ö=N=87468:9=.5B2!0<I21030[4!8).Z46210¹5B_ 8:CK4a8id:02¾5E`8:9=W
;=-/.14579=f30  ÕNK-`.ÆÖ=218:Ö03214¨PE`035B;=.Æ9=874Õ8:9=EFPa4!8µ46N=0äf38:9=9=03_a039Q4M8BI³46NK0f38:E/8:C=23ËA=CK4Õ5BE`.18
468"46N=00\^-`.Z46039Kf30µ8BI5"9=0VI8B2!_ 8BI_"574146032TE`-/AB0 ºB­íì@£î¬B­²­ì°jï ð Ë.Z4574!03.ä87I¸4¨VJ8<8B2T4!N=2!00
W:E/C=8:9=.Ë5B9=; ¤Añ
î3©§ý¦]° ø03W  iÜ sÜò ù
ÕN=0MÖ8:.1.!-H=-`E/-/4¨Pß468ß-`;K039Q46-FI²PµW:E/C=057E`E`.8:2W:E/C=8:9=-/fJ_a03.!8B9=.3ËD_"5B-`9=EFP;K03Ö039=;=.O8:9a8:C=2
C=9=;K032!.Z45B9K;=-`9=W
87IÆ46N=0"f38:9QdB039Q46-/8:95BE_"0.!8:9 .1Ö0f4!2!8:.1f38:ÖQPó579=;)4!N=0¾f3E`5B.!.1-Hf35746-/8:98BI
46NK0ÐFDC5B21A:Xb5B9Q46-HFDC5B2!A_"0.!8:9=.O-/9a4!032!_a.8BI9=8:9=046.  Å¸dR-`;K039=f0?8BINQPA=2!-/;=.J572!0 5B.103;8B9
46NK0"-/;=039Q46-Úf¹5]46-`8B9
8BIÆ.Z462!CKf46CK2!03.VM-/4!N Õ 0\^8B46-/f Õ FDC5B9Q46C=_9DC=_j0321.9K8B45BE`E/8HV03;
I8:2
Ü sÜ8
A103f46.øý0W   óåWô{þ   ÜÜ ¤  ÛÜ ¤¹ Ü^Û ¤ ÛÜ ¤õHõÚõ ù
»³¼pö ÷ÈDË]ÎGÄ^Ã%ÈiÌ ø ÀÏoÉÊÄ]Ï
ÕN=0M468B465BE.!ÖK-`9¢ù)0FDC5BE/.   ø.!-`9KW:E`04O.145]460 ù 8:2£ù0FDC5BE`.  ø4621-`Ö=E/04.Z4574!0 ù Ë^8BI5Ü sÜ.Z4574!0
f38BC=Ö=E`0."VM-F46N&4!N=0{8:2ú=-F45BEM579=W:C=E`5B2_"8:_a039Q4!C=_ ûÕËJVM-/4!Nô5)2103.1C=E/4!-`9=WØ468B465BET5B9=W:CKEÙ5B2
_a8:_"09Q46C=_ 
É¨9)46NK0".1Ö0f46218:.!f8:Ö=-/f"9=874574!-`8:9ØVJ0VM2!-F460ÊüñØý Û  û: VMN=02!0±ü&-/.ß4!N=0a265B;=-`5BE¥FDC5B9RX
B ^ã& 2!;=-/95B2ZPY[0.!8:9=. 
46CK_ 9DC=_j032M5B9K;¾VM-/46NÍù ¤8þ ¤8ÿR¤GõÚõHõ I8:2Uûóþ  ¤¹
¤A¤GõHõÚõ 46N=0E/041460321.ù ¤¡þU¤¡ÿR¤GõÚõÚõ 5B210C=.103;
I8:E/E`8iVM-`9=W5¾462657;=-/4!-`8:9[8BI57468:_a-`fÖ=NQPR.!-`f.  >02!_a-`8:9
579=;5B9Q46-/I02!_a-`8:9[N5¹d:08:Ö=Ö8:.1-/460
Ö5B21-/4!-`03..184!N574 þ 0FRC=5BE`.?ø JHù  Û   $C572!A:Xb5B9Q4!-FDC5B21AµÖ5B-/2!.iÜ sÜ5B210?57E`.!8ß0-`W:09=.14657460.
8BIM46NK0 J Ö5B21-/4¨PVM-/4!N þ ø JHù  Û ý  >8:24!N=0<W:218:C=9=;ó.Z4574!0BËDû þ   Ë¸46N=0<ÖK.!03CRX
;=8:.1f¹5BE`5B2!.N5¹d:0^óåWôvþ   Ü^Û Ë¸VMN=-/E`0I8:24!N=0dB03f4!8:2!.CóåWôvþ  ÜÜ  ÕNK0¾.!_"5BE`EO_"5B.!.
;=-Ú02!039Kf30Í04¨VJ0039&4!N=0C 579=;&; FDC5B21AR.ËJE/-`AB0<-/9ó46N=0f¹57.!0{8BI?4!N=0Ö=2!87468:9e5B9=;õ46NK0
9=0CK46218:9ËKE/0¹5B;K.p4!8µf38:9K.!-`;K032O46N=0_ 5B.p_a03_j0321.J8BI³579-`.18:.!ÖK-`9;K8:Cl=E/04øþ  é :ù VM-/4!N
46NK0± J f8:_"Ö8:9=09Q4	
þ  é  I8:2C5B9=;
þ J é  I8:2;ËUVMN=-/E`04!N=0.3Ë»fBË Ë 4­FDC572!AD.
VM-/4!N[NK0¹5¹dR-`032M_"5B.!.M572!05B.!.1-`W:9K03;468³0ß-/.!8:.1Ö=-`9<.1-`9=W:E/04!.øý.  5X M:FHù  
 -/46NCË ;a5B9=;.iFDC5B21AD.3ËD_"0.!8:9K.O5B2!0ÕW:218:C=Ö03;468BW:04!N=032ËD5Bf3f8:2!;=-/9=W468  cµø :ù ËQ-`9Q4!8
5B9{8^f4604T5B9=;[5.1-`9=WBE`043
LL þ V	 
ÕN=0^FDC5B21AQX×_"8R;=0E?57.!.!-/W:9=_a039Q46."I8:2a4!N=0ÿE/8HV03.Z41X×E/PR-`9=W)Ö=.!0C=;=8:.1f¹5BE`5B2¾579=; d:0f4!8:2
_a03.!8B9[9=8B9=04!.
  ù Þ  Ýpø 3ÍQ Qù*¤ ø 7ÍDë:ùp¤  ø ÌeX Qùp¤ Úõø ÍQÌ
:ù Þ ù   öø ë:ëB Qùp¤ ø ëX ::ù*¤ ÷ø i :B Qù*¤ Ú  ø  :ÌQBù
5B210J2!0Ö=2!0.!09D4!03;-`946N=0)>-/W D:/B ÕN=0 sÕ-/.!8:.1f¹5BE`5B2³N=0¹5¹dR-`02.Z4574!03.5B210Ö=5B214!-Ù5BE/E/P_a-F\^0;
VM-/4!N{4!N=0ü süN=03210ß4!N=0ß.1PR_j8:E>üØ_"035B9=.Õ9=8B9^X¨.Z4626579=W:0ßf38:_%=-`95]46-`8B9=.Æ8BICË»;FDC5B21AD.3
ü sü[þ øOæ sæ ç sç ù é 
ÕN=0"_a-F\^-/9=W5B9=W:E/0aê å 2103EÙ5]4603.4!N=0"ÖKNDPR.1-`f¹57Ep.Z4574!03.  5B9=;   468{46N=08Rf4!04¾ø   þøOæ sæ ç sç Je  s ù é  á:ù 5B9=;{.!-`9KW:E`04ø ² þçø#æ sæ ç sç    s ù é  Qù .Z4574!03.
 þ ! ð"!$#&% J'A $(Ùü)#&%
  þ ! $(Ùü*#+% A ð," $#&%
c?.!-/9=W46N=0  03E/EFXZY[5B9=9^X & ADCl8ø.-/0 ù ñ I8:2!_C=EÙ5I8B2Õ_"0.!8:9=.
- ñ þ  ø Í - ñ 1 J - ñ2 ù
5B9=;{f38B9=.!-/;=0321-`9=W46N=574  5B9=;   5B2!0ß8:2Z46N=8BW:8:95BE8:9=0ßW:046.
3 ò ñ êþ - ñ J - ñ4- ñ4  J - ñ
5B9=;[ê å þ Ji 65 ï ð É×IV0µ5BÖ=ÖKE/P<46NK-`.MÖ=2!8Rf30;=C=210I8:2Õ46NK0dB03f4!8:2!.ä5B9=;[-`9=.103214T46NK0_a0¹5B.1C=2!0;_"5B.!.103.?8BI
46NK0f38B2!2!0.!Ö8:9=;=09Q4Ö=NQPR.!-/f¹5BE.14657460.ø  v ÷óË   v  Ë=Ý v ö<5B9=;Ú v Ú ù ËV0W:04
798;:0<>=@?,A+A;:0<CB+<>DEAGFH:I?JFLKJMONCK,PIAFHDQFHRI<CPFTSRI?JB+UVA*?A;K,W0W KAH<XYFHKMZB+<C<[SRI?,BHUVA
B ^ã& 2!;=-/95B2ZPY[0.!8:9=. Í
$C5B21A  PR_j8:E 
 ¢ \ Â ] ^_U£ ú ï úûîHï éBð ñ ð
C=Ö C X  ã            ã  : :  ß i : 
;=8iVM9 ;   ã          X  ã  : :  ß i : 
.14!265B9KW:0 .   X        X  ã  Í²B  ß i : 
fN=5B2!_ f            ã   7 : 
8B41468:_        X    X  ã   B B : 
4!8:Ö 4            ã   HëB B : : 
5X=E`0 B/ a`RI?JB+UbSRI?JPFHRI=P$R0=ac <CB&AG?JPIXYFH:I<CDEBG=?AHAH<AdfegihkjClmNCK,=W!KP0<CPF;KJMOFH:0<>DnAKAWIDQPoIpqhAFHB&?JP0r<CP0<AHAo0sthvu):I?,BH=P0<AHAo0wkhyx*KJFF+K,=P0<AHA>o0z{hy8|KW0P0<AHAoI}~hu):!?JB+r,<,o0hvu)K,PIAFHDQFHR0<PF=@?,A+ACd
  Ü^Û ÊT8:9=04  ÜÜ Ê?8:9=04
 
 
 
 
 
 

 
 
    
    





 
  
 
  
   Ý Ü ø ç sæ ù ö Ü ø ç sæ ù
Ú 5 ø ç s ù Ú  5 ø ç s ùÚ
Ûø#æ s ù Ú  Ûø#æ s ù
Ý Û ø#æ sç ù ö Û ø#æ sç ù
sÚ 5 ø+ sç ù sÚ] 5 ø+ sç ùÚ Ü øH sæ ù Ú] Ü øH sæ ù
Ý 5H¤ ö 5H¤\¤ ÷ ¤  
>-/W:C=2!0 B/ G<CW0B+<AH<CPF&?FHDEK,P	KJM)FH:0<EK)<A.FHlE$DQP0r=<AHK,P	AF+?JFH<A>GDF+:F+:0<CDEB[BH<AW <NFHDE,<SRI?JB+U?,AlAHDQrP0=<CPF+Adf<MFFH:0<WIA<RIXVKAHN?Jn?JBf=<AHK,PIAT ¡¢h£0¤ ¥§¦;oB+DQr:FFH:0<L<NFHK,B=¨<AKPIAT. ¡©h~ª,¤|¤/¦9d
B'K  E`C=05BE`E/. 
êV«ôþ J<BÌ65 ËUVMN=-`fN)-`.fE`8:.104!8<46N=0 Õ -`;K0¹5BE Õ _"- \^-`9=WêV«­¬ J<
 5G¤ .!-/9O#+®óþ  é   I8:2
46NK0f35B.!08BI-`;=035BE_a-F\^-`9KW46N=0÷V8:C=E`;0ßf38:_aÖ8B.!03;{8:9=EFP¾8BI> s5B9K;{4!N=0  8BI!ü sü 
÷ þ  s ¤
 þ øOæ sæ ç sç ù é 
ÕN=0Í2!.Z4 ©1¬Q¦B§ý¬B­ä£¯^¼§²¥×¬B¥ý§y±]ª øý-  0  [265B;K-Ù5BEUFDC5B9Q4!C=_ 9RCK_j02¢üþ :ù 87I46N=0d:0f4!8:2
_a03.!8B9=.M-`.M2!0Ö=2!0.!039Q4!03;^QP¾4!N=0ß9=8:9=04?f8:9=.1-`.14!-`9=W8BIb
 Þ ù  Qöø 3Í²B Qùp¤ ø ¹ÍQB Qù*¤ ÷ø ¹á
 : Qùp¤ Ú  ø 3Í=i Qù
ÕN=0UFDC5B21Aµ5B.1.!-/W:9=_a039Q4¹ËBI8B246NK0Æ8
=.10321dB03;a2!0.!8:9579=f30.3Ë²0f38:_a03.-/9=f3210¹5B.1-`9=WBE/Pß;=-±°"fC=E/4
574N=-/W:N=032_"5B.1.!03.VMN=02!0a_579DP.14657460.8id:02!E`5BÖ  >8:20\K5B_aÖ=E/0BËU46N=0-/;=039Q46-Úf¹5]46-`8B9
8BI
46NK0d:0f468B29=8:9=048BI¸4!N=0jÜ  sÜ ñ X×.145]4603.?VM-/46N2!03E`5746-Fd:05B9=W:CKEÙ5B2T_"8B_"09D4!C=_ûôþ  VM-/4!N8
=.1032Zd:03;_"0.!8:9=.M-/.Õ.146-/E`E8:Ö09
 Þ ÿC Qöø iëB : Qùp¤ ø iá:B Qù*¤ ÷ø+² ùp¤ Ú  ø iáX : Qù
 f38:_aÖ=E`0460 ¥¨£ªK°i±]© øØåWô{þ  ÛÛ ù 9=8:9=04T-`.Æ46NK0
 Þ þ ñ e ñ ø GQB Qùp¤ è ñ ø H:ë7 Qù*¤ è ñ ø :
:ùp¤ Ú ñ ø ¹Íe: Qù
L5B2Z46-`fC=EÙ572ä-`9Q4!032!0.14-`9ÿ4!N=-`.?VJ8:21Aÿ-`.äW:-/dB039
468<46NK0E`8iVJ0.14 °i¼!¬B­F¬B© _a03.18:9=.aøØóåWôóþ
  ÛÛ ¤3 Þ þ Þ ù ËUVMN=8:.10"-/;=039Q46-Úf¹5]46-`8B9
-`.46N=0_a8:.14ß;K-³°af3C=EF45B9=;f38:9Q4!2!8id:02!.!-`5BE-`9Ø_a03.18:9.!Ö03f46218:.!f8:ÖQP f35B9=;=-/;57460.[87I46NK-`.{W:2!8:CKÖû5B2104!N=0k þ  .145]460 Þ ø Ì
 : Qù 5B9K;+46NK0 Þ ø ¹ÍeB Qù ËI8:2bþ   46NK0µè Þ ø Ì
 : :ù Ëè Þ ø ÍQ : JvHB : :ù 5B9K;
è Þ ø 	Që7 Qù ÕN=0µè Þ ø B : :ù 579=;46NK0è*)7ø Hë^i :ù ËQ-/Ikþ   ËDf35B9=9=8B4p035B.!-/E/P%=9=;5ßÖ=E`5Bf30M-`94!N=-`.9=8B9=04J5B9=;"5B2!0Mf8:9=.!-/;=032103;Ë
-`9dR-`0V 87I4!N=038:2104!-`f¹57EKÖ=2103;=-/f46-/8:9=.Ë:4680Õf35B9=;=-/;574!03.O8BI5W:E`C=8B9=-`f_"0.!8:9a8:2¥ü*"ü J Ü sÜ
.14657460 
É¨9)57;=;=-/4!-`8:9Ë-`9ÿ4!N=0Ö=.!0C=;=8:.1f¹5BE`5B2ß.!0f468B2ß4¨V8{-`.!8B.!f¹57EÙ5B2?Ö035BAD.ßV03210"8X=.!021d:0; 574
_"5B.!.103.µ2!5B9=W:0"8BI  3Í=i  579=; ¹ÍDë7  Y[0âòVM-/4!N ;=-Ú02!039Q4;=03f35iP)Ö=218:Ö0214!-`03.8:9=0"8BI46NK03.!0f¹5B90ß46NK0K21.14?265B;K-Ù5BEU0\Kf-/465746-/8:98BI¸46NK0   .!8"4!N574M46NK0f38B2!2!0.!Ö8:9=;=-/9=Wa9=8:9=04
f38BC=E`;0f8:_aÖ8:.103;[5B.ÕI8:E`E/8iVM.3
  ù Þ :ÝOø 	: B Qù*¤ ø iBÌe:ùp¤  ø ¹Í:ÍQ :ù*¤ Úõø ¹ÍQá: Qù
ÕN=0);K03f¹5¹P8BI46N=0C=Ö=Ö032  Ö035BAôVM-/4!Nû5õ_"5B.!.  3ÍDëB  -`9Q468eÚ  sÚ Ë5B9K;+46NK0_"5B.!.µ;K03W:09=032!5BfPó87IÕ46N=0ÝOø 	: B Qù Ë  ø iBÌe:ù .!C=WBW:03.Z446N574µ-`;=035BE_a-F\^-/9=W8Rf3fC=2!.579=;
46NK0.14657460[574 ¹ÍDëB  Y[0â#f¹579ã0[46NK0t s:ËJVMN=-/E`0<46N=0[E`8iV03.14Ö035BAõ574  ¹Í=i  Y[0âf¹579 0<f38B9=.!-/;=032103;&5B.5ÿ_"- \R46C=210¾8BI?5
W:E`C=8B9=-`C=_ VM-F46N sÜÜ ï ð 8:25^8:C=9=;õ.Z4574!0<8BI
W:E/C=-`9=8B.ä5Bff38:21;=-`9KW"468a46N=0.!8:_a0  c  Ò _"8R;=03E/. ï ð <Ó 8iVJ0d:0324!N=00\^-`.14!039=f0µ8BI4!N=2!00
Ö=.103C=;=8B.!f¹57EÙ5B21.?-/94!N=-`.Õ_"5B.1.T2!5B9=W:0.Z46-/E`E9K0303;K.?f8:921_574!-`8:9 
»³¼´ µ·¶GÂ^À¸^Ã¶$¶GÏ
¹aº&»@º¹ ¼v½¿¾LÀÂÁf¾;ÃÅÄCÆGÇÉÈ¢ÊyÁf¾LËÄÆ*ÃfÄÀÂÌ¿Í
ÕN=0³2!.Z4574!4!03_aÖK4468{f38:9K.14621C=f45<2!0EÙ574!-/dR-`.Z46-`f_"8R;=0E¸I8:2W:E`CK8:9=.VJ5B.­=5B.!0;)8:9Ø46NK0
.!8f¹5BE/E`03; î¬iº¯±3¦R£­£ï ëð  ÕN=0¾f8:2!2103f4;=03.1f321-`ÖK4!-`8:9)8BIMN=-`WBN)09=0321WBPà-/9=03E`5B.14!-`fE`0ÖK468B9
B Í= ÕN=0  f¹57EÙ5B2TY[0.!8:9K. á
.!f3574!4!0321-`9=W=Ë7VMN=03210M4!N=0 FDC5B21AD.¸VJ02!0Õf38B9=.!-/;=032103;a5B.5B.ZPR_"ÖK4!8B46-/f¹5BE/E/PI21030ÆE/-`W:NQ4Ö5B214!-`fE`03.
-`9K.!-`;K0"46NK0¾N5B;=218:9ËVJ5B.C=.103;õ5B.µ5W:C=-/;=0  $C=5B2!AD.V03210<f38:9=9=03;óVM-/4!N=-`9à52657;=-`C=.
8BI   I_[Ë@5B9K;[-/_"Ö8:.!-/9=Wµ46NK0­8:C=9=;=5B21Pf8:9=;=-F46-`8B9Ë=46N=0K5BWI8:21f303.M46NK0­FDC5B21AD.ä-`9Q4!803-/W:039K.145]4603.VM-/46N".!Ö03f-HfTdB57E`C=0.  ÕN=0?_5B.1.J8BI46N=0?N5B;=218:9¾-`.O46NK039<5ICK9=f4!-`8:9"8BI46NK0
039K032!W7P8BI4!N=03.10f8:99K03;RFDC572!AD. 
É¨9a4!N=0M.65B_a0M_"8R;=03EWBE`C=05BE`E/.V032!0Tf38B9=.14!2!C=f4603;-`9=.103214!-`9=Wß_"5B.!.1E`0.!.O.!Ö=-/9^X  W:E/C=8:9=.
-`9 5).1Ö=N=0321-`f35BEÐ=5BWà8BI5).!-/æ30[f38:_aÖ5B2!5X=E`0<4!8)46N=57487I46N=05BWE`E/03;õVM-/46NèFDC5B2!AD. 
 ff38:21;=-`9KW468a46N=-/.5B.1.!C=_aÖK46-/8:98B9=00\KÖ03f46.4!N574T46N=0E`-`WBND4!03.Z4äW:E/C=0=5BE`E/.MVM-/E`E³N5¹d:0µ5
_"5B.!.5B2!8:CK9=; Õ 0âË:5B9=;-`98B2!;=02¸8BI-/9=f3210¹5B.1-`9=W_"5B.1.8:9=0.!N=8BC=E`;µN=5idB0Æ46N=0£FDC5B9Q46C=_
9DC=_j0321.
 åWô þ   ÛÛ ¤ ÛÛ ¤  Ü^Û ¤ Ü^Û
& 46N=02Õ_"8R;=0E`.JE/-`A70?46NK0 ^\Îç¢WìR¯ÐÏUì^­`£°ï  ð 5B9=;¾4!N=0Ñ ­íì!¯"¥Oìlî£ß¯±3¦R£­óï Ìð Ö=2103;=-/f4M57.
V03E`E4!N=0ßE`-/W:NQ4603.Z4MW:E`CK05BE/E4!8Ê05.!f¹57EÙ5B2   ÛÛÿVM-F46N[5_"5B.1.Õ8BI :' 0â 
L5B2Z46-`fC=EÙ572M574!4!039Q46-/8:9N57.?468Ê0W:-Fd:039{468a46N=0EÙ574!03.Z4ä2103.!CKE/46.T8BI¸4!N=0qÒ ¬B¥ý¥ý§y¼£ßºQ¬XìBºR£
¥²¤£±]©§y£°¢ï i ð Ë ï :ðy ÕN=0E/-`W:NQ460.14 Õ -/;=0¹5BE Õ W:E`CK05BE/ETøý-  0  KFDC=039=fNK03;õ5BÖ=ÖK2!8¹\^-`_"5746-/8:9 ù
-`.Ö=2!0;=-`f460;õ5BWQ5B-/9)468N5¹d:0^åWô þ   ÛÛ VM-F46Nó5[_5B.1.µ8BI 
õ'
 ß  õ  e 0â ï i ð 8:2

õìë7Í ß  õ  Që 0â ï :ðy
ÕN=0ÖK2!03;K-`f4!03;[9=0\R4?.145]460-`.T54!039=.18:2ø  ÛÛ ù W:E/C=0=5BE`EVM-/46N[5"_"5B.1.T87I nõì:ë ß  õF
 0â ï ¹ ð 8:2 nõ(:á ß  õF	a 0â ï Bðy
¹aº&»@º9Ó ÔÕÈÖ¿¾T×¿ÇÉÈCÈÙØÕ¾LÆGÇGÚYÍ
ÕN=0Æ_"5B-/9Ö=218:Ö03214¨P8BI5?W:E/C=057E`EQ-`.³46N=574¸-F4N=5B.9=8 â 5¹d:8:CK25B9=;µ-/.0E`0f4621-`f35BE`EFP9=0CK462!5BE 
 8óV00\^Ö0f446N5]4<-/4<N=5B.<9=8óÖ=210I03212!0;+;=0f¹5¹Pô4!8õ5õÖ=5B214!-`f3CKEÙ5B2±FRC=5B2!A â 5¹d:8:C=28:2
fN5B21W:0  E/C=057E`E`.?5B210 â 5¹d:8:C=2.1-`9=WBE`04!.5B9=;Ø.1N=8:C=E/;;K03f¹5¹P
E/-`A705B9
-`.18:.!f35BEÙ572 â 5¹d:8:CK2
.!-/9=W:E/04  0\R468B9 £¥O¬B­FÃfï Hð 03.Z46-/_574!03;5   ÛÛ W:E`C=05BE/EKVM-`;K4!N"4!8µ5BE/EÖ=.!0C=;=8:.1f¹5BE`5B2JÖ57-`2!.
8BI i 
  ß BÌ Y[0âµË@5B9=;[5Ö=N5B.10.1Ö5Bf09K8:2!_"5BE`-/æ30;T=265B9KfN=-`9=WI2!5Bf4!-`8:9
üpø í v ÝÝDÚ sÚ  |  |/Û  |Û±/Û`ù é=ø uÜ | î  u Dð îHù þ   Í       
õ
ÕN=03210"572!046N=21030_a03fN5B9K-`.!_{ËVMN=-/fNà572!0³0E`-/0d:0;
4680Ö=5B214!-`f3CKEÙ5B21E/P[.!C=-F4603;
I8:2
W:E/C=057E`EÖK2!8R;=C=f4!-`8:9
ø Hù L2!87468:9^X¨5B9Q46-/Ö=2!8B4!8:95B9=9=-/N=-`E`5746-/8:9[VMNK032!0a46N=0a5¹d75B-`E`5X=E/0µ039=02!WBPØf35B90462!5B9=.ZX
I03212!0;{4!8"W:E/C=8:9=.Õ-/9<46N=0  X  0â 2!5B9=W:0aø.!00KW Õ: Bù
ø :ù ÇT5B;=-`5746-Fd:0;=0f¹5¹P8BI5aNK0¹5¹dDP_"0.!8:9E`-/AB0jé v q í ø#W Õ:':ùø Qù ,8BCl=E`0Ö8:_a03218:9ó0\^fN579=W:0{574µdB0321PõNK-`W:Nó09=0321W:-`0.3ËVMN=03210<46N=0<W:E/C=8:9=..!C=2bX
2!8BC=9=;=-/9=W0¹5BfN{Ö=2!87468:9¾IC=.10468I8:2!_ _"0.!8:9K.Õ-`9<46N=0f039Q462!5BEU2!0W:-`8B95iVJ5¹P¾I2!8B_«0¹5B_
5B9=;4572!W:04¹ u
uCv u í u ø#=W M: ÍQù -`9=f0µW:E/C=8:9=.?;=8<9=8B4äN5¹d:0a5B9ÿ0E`03f4621-`f¹57EfN5B21W:0BËW:E`C=05BE/EÖK2!8R;=C=f4!-`8:9
.1N=8:C=E/;^0
.!CKÖ=Ö=2!0.!.103;
-`9TWÿf8:E`E/-`.1-`8:9 
»³¼CÝ ½¿¾^À ÞÇÃ¶ÃjÈ ø ÀÏoÉÊÄ]Ï
ÄJ0.!-`;K03.ß46N=0©[þ  é  .145]4603."øýÚ]Þ ø ¹ÍeB Qù!ù Ë46N=0-/;=039Q46-Úf¹5]46-`8B9
8BI4!N=08B46NK032ß_"0_j032!.8BI46N=0ß.!f35BEÙ572T_a03.18:9{9=8:9=04?-/.Mf38:9Q46218id:0321.!-`5BE  L2!8
=E/03_a.T5B2!0ß;=C=04!8a4!N=0fE`8:.10ß_5B.1.!0.
B Í= ÕN=0  f¹57EÙ5B2TY[0.!8:9K. ë
>-/W:C=2!0 B  [ß§B+KJFHKPVl?JPFHDEW0B+KJFHKPb?JP0PIDQ:0DEn?FHDEK,P|d
>-`W:CK2!0 :( ÉL?XVDE?JFHDE,<Â!àá{XV<NC?,d
>-`W:C=210 :»Í au)<PF+B+?,W0B+K$X0RIN9F+DQKP$Dn?ÂrQRIK,PIA;DEP¿:I?,XVB+K,PDQPF+<CB&?,N9F+DQKPd
B Í= ÕN=0  f¹57EÙ5B2TY[0.!8:9K.  
5B9=;aEÙ572!W:0JVM-/;K46NK.p87I4!N=0bþ  ¤3 .145]4603.  ÕN=0 2!.Z4OÖ8:.1.!-H=E`0Õf8:9W:CK26574!-`8:9457AB039a-`9Q4!8
f38B9=.!-/;=032!5746-/8:9<VÆ5B. ï ð øý.1030W Õ:':ù Ë
 Þ þ Þ ² Þ ø ÌX : Qù*¤ è Þ ø Ì
 : Qùp¤ è Þ ø 	Që7 Qù*¤ Ú Þ ø ¹Í
: Qù*õ
ÕN=0<8
=.10321d7574!-`8:9ó87IM8B46N=02   ÛÛ 2!0.!8:9=5B9=f30.[ø@ Þ ø 3Í²B Qù ï 	ð Ë ï ¹Íð Ëè Þ ø 	B : Qù ï 	ð Ëï ¹ÍXð Ë³è)7ø HëRi Qù ï X ð²ù _"5BA703.8B4!N=032f8:9WBC=26574!-`8:9K.äÖ8:.!.1-=E/0BË-FI¸46N=0aè*)]ø Hë^¹ Qù N57..!Ö=-/9
  
 Þ þ Þ ² Þ ø ¹ÍeB Qù*¤ è Þ ø 	QëB Qùp¤ è Þ ø HëBB Qù*¤ Ú Þ ø 3Íe: Qùpõ
ÕN=032105B2!057;=;=-/4!-`8:9=5BEU-`9=;K-`f¹5]46-`8B9=.T4!N5744!N=0  Þ ø ÌX : Qù 579=;ÿ46N=0è Þ ø Ì
 : Qù f¹5B9=9K8B40f38B9=.!-/;=032103;ô57."_a03_j0321.8BIä4!N=0Ü sÜ
.1f¹5BE`5B29=8:9=04 á 0-`9=.Z460-`9&5B9=;eÉ¨.!W:C=2.Z46C=;=-/03; 5
ÜÜ sÜ sÜµ9=8:9RX¨2!0EÙ574!-/dR-`.Z46-/f?Ö8B4609Q46-Ù57E_a8^;=0EC=.1-`9=Wa5I8:C=2bX¨Ö572146-/f3E/0  fN=218^0;=-`9KW:032M0FDC5]46-`8B9
ï 	 ð  ÕN=0Pf38B9=f3E/C=;=046N574.!CKfN 8:CK9=;à.Z4574!03.;K8[9=8740\K-/.14VM-/4!N)46NK0"0\Kf03ÖK4!-`8:9à8BI
4¨V8V0¹5BA   ÛÛ.Z4574!03.OVM-/4!NaÉZþ   Ë  Ë:VM-F46Na5_"0.!8:9^X×_"0.!8:9.Z462!CKf46CK2!0T.!-`_a-`E`5B2³46846N=0M8:9K0
8BIU4!N=0;=0CK4602!8:9  ÕNK0_5B.1.J;=0W:039K032657fP¾87IU46N=0< Þ ø Ì
 : Qù 5B9=;¾4!N=0ßè Þ ø Ì
 B Qù ËG1C=.14 0E`8iVÚ sÚ 46NK2!03.1N=8:E/;
5B9=;4!N=03-/2?;K03f¹5¹P{468Ú sÚ .!C=W:WB03.14?468"-`;=09D4!-/I²P<4!N=03.10µ.14657460.5B.8:CK9=;
Ú sÚ .ZPR.1460_". 
¹aºâº¹ ¼v½¿¾äã £Åå Åæ **Lç
ÕN=0äåJ21PR.1465BE@ÄÆ5B212!0Ef38:E/EÙ5X8:265]46-`8B9µ574åÆÅOÇTÊ N=5B.OÖ021I8:21_"0;"5ß.1PR.Z4603_"574!-`f¹57E5B95BEFPR.!-`.
8BI su
u 5B9=9=-/N=-`E`5746-/8:9-/9D4!89=03CK4!265BE=95BE.Z4574!03.T-`9Qd:8:EFdR-`9=WµÝË@Ú Ë  Ë@5B9K;   ÕN=0è Þ ø B : Qù .Z4574!0VÆ57.T.10309;=0f¹5¹PR-`9=Wa-`9Q468µÝ 5 ÝËÚ sÚ Ë | 5B9=; |/Û Ë@5B9=; Í Ý ï iÌðï B ð ï :	ð ï ^ð  ÕN=0I8:E`E/8iVM-`9=WK=26579=fN=-`9KWµ26574!-`8:.pI8:24!N=0Ö=218^;=CKf46-/8:9<5B9K;<;=03f35iP8BIU46NK0
è Þ ø B : :ù VJ02!0;=04!0321_"-/9=03;
è ï su
uCv è Þ ø 7 : Qù Ý Þ ¤ è Þ ø 7 : Qù v Ý Þ Ý Þ ð þ ø Hnõìë ß õ(Qùé i  Üê
è ï su
uCv è Þ ø B B Qù Ý Þ ¤ è Þ ø B B Qù v |²ð þçø ánõì  ß 
õìë:ùé i  Üê
è ï suXuCv è Þ ø B : :ù Ý Þ ¤ è Þ ø B : Qù v |/Û ð þ ø 
õìá ß  nõ ÍDùé)i  Üê
5B9=; ï ð ï Bð 
è ï sueu¢v è Þ ø 7 : Qù Ý Þ ¤ è Þ ø B B Qù v Ú   Ú   ð þ ø 
õF	 ß  õ  :ÌQùé)i  Üê õ
 _a.!E`025B9=;)åJE/8:.!0 ï 7Íð 4603.Z460;4!N=0  cµø QùÐâ 5¹d:8BC=2ß.1PR_"_a04!21PR=2!035BAD-`9=W5B9K;_a0X
.!8B9õI8B2!_ Iý57f468B2!.µ8:9ó4!N=0¾VJ0E`EÆAD9=8iVM9  ÛÛô9=8:9K04  >8:E`E/8HVM-/9=W[4!N=-`._"8R;=03E  8R;KI210P
5B9=;Êä5BÖ8:E/-/4579=8 ï ÍXð ;=0321-/d:0;Ë46N=0ßI8:E/E`8iVM-`9=W2!03E`5746-Fd:0ß;=0f¹5¹P26574!03.Ëf8:2!2103f4603;[I8:2Æ4¨VJ8]X
8^;KP Ö=N5B.10[.1Ö5Bf30àø Õ -`9Qd75B2!-`5B9Q4f38:CKÖ=E`-/9=W:. ÕQù Ëp8BI?4!N=0è Þ ø B : Qù 4!8);K-H032!09Q4"Ö=5B-`21.8BIÖ=.103C=;=8B.!f¹57EÙ5B2M_a03.!8B9=.
è<ø è Þ ø 	B :  v ÝÝ)DÚ
Ú /  /|ÛÙù þ nõF ß Aõì    õìë^ ß  õì^ +Û   
õ( ß  õ'
VMN=032105BE/E=46N=0?fN5B2!WB0äf38B_j=-`9=5746-/8:98BIÝÝóø Ú
Ú ù 5B2!0?5Bf3f8:C=9Q460;I8:2:QP"_C=E/4!-`Ö=E/-/PQX
-`9KW4!N=0=26579=fN=-`9KWa2!5746-/8 QP  ø ÍDù
B Í= ÕN=0  f¹57EÙ5B2TY[0.!8:9K. Ì
  ÛÛ)ÊT8:9=04   ÛÛØÊ?8:9=04
 
 
 
 
 
 

 
 
    
    





 
  
 
  
    ÜÞ ø Ì
 : Qù  ÜÞ ø ¹Í²7 Qù
Ú]Þ ø ¹Íe: :ù Ú]Þ ø ¹Íe: :ùÚ  ÛÞ ø ¹Íe: Qù Ú  ÛÞ ø ¹Íe: Qù
 ÛÞ ø Ì
 B Qù  ÛÞ ø ¹Í²B :ù
sÚ Þ ø 3Íe: Qù sÚ Þ ø ¹Íe: QùÚ  ÜÞ ø ¹Í
: Qù Ú  ÜÞ ø ¹Í
: Qù
QÞÞ ø Ì
 : Qù QÞÞ ø ¹ÍeB Qùè Þ ø ÌX : Qù è Þ ø GQëB Qù
è Þ ø GQëB Qù è)7ø Hë^¹ Qù
>-/W:C=2!0 B+ ìëTDQí <BH<PF	:$$W!K,FH:0<CFHDnNC?JNKPVîIrR0B+?JFHDEK,PIAKJMFH:0<ÙQK*<AFlmEDEP0r{A+NC?,E?,BP0K,PI<FAF+?JFH<A ¡¢h{£,¥¥§¦d
ÕN=0µè Þ ø 7 : Qù v Ú sÚ -/.M-`9=f8:9=.!-/.14!039Q4?VM-F46N[5B9ï s_"0_j02M8BI59=8:9=04  ÕN=-`.TE`0; _a.!E/032T5B9=;ÿåJE`8:.104!8"f8:9=.1-`;=02?-F4ä57.ä5f38:9K;=-`;5]460ßI8:2Õ46N=0.!f35BEÙ5B2MW:E/C=0=5BE`E £Ó 8iVJ0d:032Ë
-/I-/4M-/.M5Ö=C=2!0ßW:E/C=0=5BE`E ËK8:9=0ß.1N=8:C=E/;{0\^Ö0f4T46N=0ßf38BC=Ö=E`-/9=W   Í      VMN=-/E`046NK0;K03f¹5¹P<4!8
Ú sÚ -/..146218:9=W:EFP
.!CKÖ=Ö=2!0.!.103; VM-/4!NØ2!03.1Ö0f4468<ÝÝ  É×4-`.ßN=8iVJ0d:02f38B9=.!-/.14609Q4VM-F46N)5
ü süØ_a03.18:9 
c?.!-/9=W±=2!.14ä8:2!;K032TÖ02146CK2ú574!-`8:9{46N=08:21PBË  _".1E`032T5B9K;ØåJE`8:.10 ï 7ÍXð Ë5B2!W:CK046N=574?4!N=-`.
Ö=218
=E`0_ -/.¸2!0EÙ574!03;µ4!8ß5äIC=214!N=032¸.1f¹5BE`5B2¸.Z4574!0Tè Þ ø B : kJ{G : : Qù VMN=-`fNf38BC=Ö=E`0..14!2!8:9=WBE/P468àÚ sÚ Ë | Ë /|Ûý ÕN=0{;=03f35¹P&ÖK2!8:Ö032Z46-`0."87Iä46NK0ÿè Þ ø 7 : Qù 5B2!0f8:_"Ö=5746-H=E`0¾VM-F46N&5W:218:C=9=;{.14657460ßW:E/C=057E`E_a-F\^0;VM-F46N<46NK09K0¹5B2 DPü sü5B9=;ï sß.14657460.T87I46NK0   ÛÛ 9K8:9=04 
 f3f8:2!;K-`9=W4!846NK-`.äÖK-`f4!C=2!0µ5B9=;
5B.1.!C=_a-`9KW46N5]4ä46NK0è Þ ø 	QëB Qù -`.T46N=0%ü sü _a03_j0325B9{ sä.Z4574!0?-/9"46NK0 B B  X 	 B :  _57.!.J2103W:-/8:9VÆ5B.9=030;=03; p Ö8B.!.!-H=E`0Mf35B9=;=-/;57460T-`.O46NK0
è)7ø ië^i Qù Ë0d:09Ø4!N=8:C=WBN46N=-/.ä.Z4574!0f¹579^05BE`.18-/;=039Q46-Ú03;ÿ5B.?4!N=0E/8HV03.Z41X×E/PR-`9=W".!f35BEÙ5B2
W:E/C=057E`E ï :ð 
¹aºâº9Ó ¼v½¿¾äãð å Oñ¸ *Lç
ÕN=0è*)Bø Hë^i Qù N5B.§0039.!0039T2!.Z4UQP"4!N=0ßåJ2ZP^.Z45BEÄÆ5BE`Ef38BE`EÙ58:2!5746-/8:9-`9Ré v  /5B9=;ÿVJ5B.f35BE`E/03;ê  ÕN=0µ5B95BEFP^.1-`.?Ö=2!0I032!2103;Ø5  ÛÛà8id:032   ÛÛË579=;ÿ-/4TVJ5B.f38:9K.!-`;K032!0;
46NK0"Ö=21-`_"5<f¹5B9=;K-`;574!0I8:25{W:E/C=0=5BE`E Ë0f¹5BCK.!0"4!N=0  ÛÛeWB2!8:C=9K;).Z4574!0"8BI46N=04609=.!8B2
9=8:9K04MVÆ57.ä5BE/2!035B;KP¾-/;=039Q4!-H0; 
L5B2Z46-`fC=EÙ5721P-/9D4!032103.14!-`9=WVÆ57.p4!N=0?Iý5Bf44!N574J5ß4!039=.18:23ËK574 Hë^	 Y[0âËRVJ5B.p8
=.10321dB03;
QP 46NK0 
ë7á f38:E/EÙ5X8:265]46-`8B9 ï 
ð -`9à4!N=0Ú Û Ú Û _57.!.µ;=-/.14!2!-KCK46-/8:9à8BIM4!N=0<f309D4!265BE
Ö=218^;=CKf46-/8:9 u
u¢v u§ò ø Ú
ÛÚ)Ü ù u§ó 574 B : µ 0âã7f5B9K;¾9=8B4J-`9"4!N=0ä4¨V8Ö=N=8B4!8:9¾f8:E`E/-`.!-/8:9ï :ëð øý.1030­=W : áQù p46N=-/.?.1N=8iVJ0;46N=574è*)Bø Hë^i :ù N5B;ÿfN57265Bf460321-`.Z46-`f.T4!8±05"W:E/C=057E`E
.14657460  ÕN=0ßè ñ ø :X:ù 5B9=;4!N=0è*)Bø Hë^i Qù 5B210ä0dR-/;=039Q4Æ-/9¢8B46N"46N=0?265B;=-`5746-Fd:0T;=03f35¹P ï BÌð5B9=;
-/9f039Q462!5BEÖ=218^;KC=f4!-`8:9ËVMN=-`E/0-/9[4!N=0%Wf38:E/E`-`.1-`8:9[5B218:C=9=; B+ X :( ¾ 0âç4!N=03210µ-`.
B+^ ÕN=0LNDPR.1-`f3.  8Q5BE`.J8BI4!N=0LO2103.1039Q4  95BEFP^.1-`. ¹ 
8:9=EFP¾8:9K009=N5B9Kf303_a039Q4T46N5]4?f35B9057414621-=CK4!03;<46846NK0è ñ ø 	:
:ù C=f3f03.1.!-/dB03EFP¾8B4!N=0320\^Ö02!-/_"09D4!.ßøyY  ÇYô É1É!É ù WQ5¹d:0f8:9Q462657;=-`f46-`9KW2!0.!C=EF46.8:946NK0
.!ÖK-`9ÿ8BI46N=-/.ä2!0.!8:9=5B9=f30  2!0¹5795BE/PR.1-`.ä87I¸46N=0;57465"I2!8:_ò4!N=-`.?0\^Ö032!-/_"09Q4-`9@é vøÝ Û Ý Ü Ý Û Ý Ü ù ï  ð 2103.!8BE/d:0;e4¨V8Ø2!0.!8:9579=f30.3ËÆ5  ÛÛ 5]4 iáBÍQ  Y{0â 5B9=;e5   ÛÛ 574
Hë
7  Y{0â 
ÕN=0µÄÆÅ  f8:E`E`5X8B26574!-`8:9 ï BÌð I8:C=9=;ÿ5".!f35BEÙ572ä574 HëX K Y[0â 5B9=;
5a46039K.!8:2TVM-/46Nÿ5
_"5B.!.M8BI iá:Ì:á Y[0â 
âO0321P2!0f309D4!E/P46N=0ÆLp,  E/-`.14!.4!N=0Õè*)Bø Hë^i Qù VM-/4!Nõþ   5745?_5B.1.¸8BI ië^ ß ë Y[0â
5B9=;5VM-/;K46N[8BI i
 ß H Y{0â  ÕN=0f38:9Q4!2!8id:02!.1P[8:946N=0.!ÖK-`9-F4M-`.M_"5B-`9=EFP¾2103.!8BE/d:0;
QP52103f309Q4O2!0X¨5B95BEFPR.!-`.8BI46N=0Õf039Q462!5BE`EFPÖ=2!8R;=C=f03; 
ë7á ã 
i Q Ú Û Ú Ü 9=5BEK.Z4574!0
VMN=-/fN.!NK8HVM.p0dR-/;=039=f0?I8:2Ö0¹57AR.p-`94!N=0  X×VJ5¹d:05]4  B e 5B9=;"574  Hë^¹  Y{0â ï : ðyÉ¨9 46NK0¾Ö=2!0dR-`8:C=.µ574!4!03_aÖK44!N=0<5B9=WBC=EÙ5B2;=-/.14621-=C^46-`8B9à-`946N=0 :+ 5B9=; :ìëÿ 0â _"5B.!.
-`9Q4!0321d75BE/.VJ02!0a.146CK;=-`0; ï 
ð  ÕNK0a4¨V82103W:-/8:9=.V032!0aI8:C=9=;Ø4680".1-`_a-`E`5B2ä579=;)4!N=0P
f38B9=f3E/C=;=03;ÿ4!N5744!N=0µ.1-`W:957E5]4 :ìë¾ 0â VJ5B.  4¨V80f¹5BCK.!04!N=0Pÿ5B.!.1C=_"0;ÿ46N5]4ä46NK0
.!-/W:95BE³5]4 :+a 0â VJ5B.?;KC=04!846N=0è ñ ø :
BùDÓ 8iV0dB032-/9[52103f309Q4 
i Q 5B95BEFPR.!-`.ï Kð .!NK8HdB03;{46N574M4!N=0è Þ ø B : Qù N=5B;{5aE`5B2!W:0äf38:_aÖ8B9=039Q4T-`9¾4!N=0 :+a 0â 2!0W:-`8B9  9õ5B957E/PR.!-/.8BIÕ4!N=0åJ21PR.Z45BEÕÄJ5B2!2103Ep;5745ÿ210dB0¹5BE/03; ï Qð 5[f3E`035B2Ö0¹57A)-/9à46N=0 /
-`9Qd75B21-Ù5B9Q4_"5B.!.-`9ó4!N=0 su
uqv Ý Þ | 2!035Bf4!-`8:9K.574 su _a8:_a039Q46C=_I2!8:_ á: :  468 HB B Y[0âßã7f  É×4TN5B.T5_57.!.M8BI Hë:ëB  Y[0â 5B9K;5.!f35BEÙ5B2ÆVJ5B.TÖ=2!0I03212!03;Ë\KCK4T-/46.Õ0\^-`.14!039=f0
VJ5B.?9K8B4Mf38:9n2!_a03;[574MN=-/W:N=032Õ_a8:_a039Q46CK_ ï Xð 
»³¼Jö ½¿¾^À ÷ ¾TÌÍÏoÎGÇÐÏøµ É³Ã¶GÏÉ©ù Å¥¾^À ÷ ÈiÀÏ!ÀÄCÅûú Ä^Ã¶ÌÍÏ¥ÎGÏ
ÕN=0µÖK2!03.1039Q4V8:2!A-/9DdB03.Z46-`W:57460.5B9Q46-/Ö=2!87468:9^X×Ö=2!87468:9[5B9=9=-/N=-`E`5746-/8:9<-`9Q4!8¾Ú Û Ú Ü Ý95BE
.14657460.ä5]4T5B9[-/9=-/4!-Ù5BE su _"8B_"09D4!C=_ 87I Ì: B  Y{0âßã]f579=; ¹áBÍD Y[0âã7f
suXuTv Ú Û Ú Ü Ý Þ
ÕN=0MEÙ5B21W:0M5B_a8:C=9Q4O8BI;5745ßf38BE`E`0f4!03;VM-/4!N4!N=0?åJ21PR.1465BEÄÆ5B212!03E Í Ý[;K0460f4!8:2J57E`E`8iVM.
468aÖ0321I8B2!_ò5795BÖKÖ=2!8:ÖK2!-Ù5]460ß5B957E/PR.!-/.Õ8BI4!N=-`.ÕfN=5B2!W:0;A]5B8:9K-`ffN579=9=03E  & 9<46NK08746N=02
N5B9K;Ë74!N=0NK-`W:Nß9DC=_j0328BI=-/9=-/4!-Ù5BE7.14657460.I8:25B9K9=-`N=-/EÙ574!-`8:9?-`9 â -`WBND4210FDC=-`2103.³468T;=0dB03E/8:Ö
5B9[5BÖ=Ö=218:Ö=21-Ù574!0.!-`_aÖ=E/-Hf35746-/8:98BI46NK0Ö=5B214!-Ù5BEVÆ5¹d:05B95BEFPR.!-`. 
É×4-/._"5B9=;=57468:2ZPÿ468{f38B92!_ 4!N=0".1Ö=-`9)8BIJ4!N=0è Þ ø ië^i Qù 5B.ßV03E`Ep5B.-/4!._"5B.1.579=;VM-`;^46N  ÕNK0aÖKC=2!Ö8:.!087I4!N=-`.äV8:21Aÿ-`.ä4!8f3EÙ572!-/I²P4!N=095746CK2!08BIO46NK0è Þ ø 	B : Qù 579=;Ø8BI46NK0è Þ ø Hë^i :ù I218:_ 46N=0­=265B9KfN=-`9=W26574!-`8a-`9ÿÚ sÚ 2103EÙ5]46-/dB04!88B4!N=032?fN5B9=9K03E`.øÝÝË | Ë|  ù åJCK2!2!09Q4Ö=-/f46CK2!03.T.!00035BfNÿ8BI46NK-`.T2!03.18:95B9Kf303.ä5B.T5"_a-F\R46CK2!08BI¸5aW:E/C=0=5BE`EU579=;
5B9y sa.Z4574!0BËU.!8<V00\^Ö03f4468<N=5idB0-`_aÖ8:2Z45B9Q4äf38:9Q4621-=C^46-`8B9=.-`9ÿ4!N=-`.äfN5B9=9=0E  ÕNK0
I8:21_5BE/-`.1_ 8BI46NK0TÖ=5B214!-Ù5BEKVJ5¹d:0?5B95BEFPR.!-`.ON57.p-/9=f3E/C=;=0M5B9QPÖ8:.!.1-=E/0Õ-`9Q46021I02!039Kf30M460321_".
;=C=0ß468"è ñ ø B
:ù VMN=-/fN[f35B9[N=5idB0579{0*0f4?8:9<46N=0ß8
K.!032Zd:0;ÿ-`9Q4609=.!-F4¨P É¨9{4!N=0ß2!0¹57f46-/8:9 su
u¢v Ú Û Ú Ü Ý Þ 8B4!Nüþ  ¤¹ Ú Û Ú Ü .14657460.ä572!0ß5BE/E`8iVJ0;  ÕN=-/.f38B_"Ö=E/-`f35746046N=0a5B957E/PR.!-/.  É¨9Ø8:21;=0324!8;=04!032!_a-`9K046N=0f8:9Q462!-H=CK4!-`8:9
8BIO4!N=0ÉZþ   ø03W 
è ñ ø H:ëB :ù!ù 5B9=;ÿ8BI46N=0ÉZþ  f38:C=9Q4!032!Ö=5B21487I¸46N=0f38:212!0.!Ö8:9=;=-/9=W¾9=8:9K04aø03W   ñ ø 	Q7 Qù!ù5óN=-`WBNô2!0.!8:E/CK46-/8:9v-`.¾210FDC=-/2!03;  8õ-`_aÖ=2!8id:0[46N=0
2103.!8BE`CK4!-`8:9v5óf2!8:.1.ZX¨fNK03fAv8BIß46NK0
f¹57E`-K26574!-`8:9
f8:9=.1465B9Q4µ8BI46N=0a;=04603f468:246N5]4V03210C=.103;àI8:25B9K9=-`N=-/EÙ574!-`8:9ÿ5742!03.Z4VM-/E`E
0Ö032ZI8:2!_a03; 
B+^ ÕN=0LNDPR.1-`f3.  8Q5BE`.J8BI4!N=0LO2103.1039Q4  95BEFP^.1-`. B
>-/W:C=2!0 : á bý þJÿ P$?JB+DE?,PF	¥q¤=@?,A+ALXVDnA.F+BHDEc0RVF+DQKPIAGDEP¿X0Dí6<CB+<CPFTB+<?N9FHDEK,P!A*!àá
	Å¥©¤/¦ý ÿmoI¥q¤Å¦¨ý ÿO?JPIX			¥q¤{ý ÿmd)8;:0<Â?JB+BHK{DEPIXVDnNC?JFH<A[ª! <"?,PIXª#Vª£ <$"
 ´ ©«µ   %
¨ ´   '& R ©t¬)(+* ©    ¬ , - µ   ~/.  
©¿ } , 0 1
öT¼	» ½¿¾^À ÷ ÈDÉË]Â]ÇUÅiÎÉ±Ä É©ù ú ÄTÅ¥Î32]ÈiÉ Å¥ÉÊÄ]Ï
ÕN=0"5B;KdB039Q48BI4!N=0aSU8HVÆX¨Å9=0321WBPQX  9Q4!-`Ö=218B468:9RXbÇM-`9=W¾Iý5Bf-`E/-/4¨P[574åÆÅOÇ?ÊËU-`9ÿ4!N=0.!8:CK4!N
N5BE/E8BI³4!N=0åÆÅOÇ?Ê L2!87468:9  PR9=fN=218B46218:9)ø L =ù ø.  >-/W K^/iù Ë=095X=E/03;¾46NK0Ö=2!8R;=C=f46-`8B9
8BI-`9Q4609=.!0a5B9K;0\R462!0_"0E/PÖ=C=2!0 0¹57_".8BI5B9Q4!-`Ö=218B468:9K.  9Q46-`ÖK2!8B4!8:9=.ß5B2100\R462!5Bf4!03;
I2!8B_ 46NK0  9Q46-/Ö=2!8B4!8:9  ff3C=_C=EÙ574!8:2Mø äù 57446N=0Õ9K8:_"-/95BER_"8B_"09D4!C=_8BI K+ 0âã7fBË
;=0f303E/032!57460;a-/946NK0ÕL  ;=8iVM9µ468  K áß 0âßã]fÆ5B9=;-/9103f460;-`94!N=0ÕS³Å  Ç ï BÍðy¸ 468RfN5B.bX
46-/f0¹5B_X¨f8^8:E/-`9=Wß460fN=9=-HFRCK03. ï e	ð ;5B_aÖ<f38BN=0321039Q404574!2!8:9<8:.1f3-/E`EÙ5]46-`8B9=.p5B9=;Ö02!_a-/4
46NK0?f8:_"ÖK2!03.1.!-/8:9-/9"Ö=N=5B.!0T.!Ö57f30<0I8B2!0M46N=0T;=03f03E/03265]46-`8B9"fP^fE`0T-`946N=0?L  5B9K;-`946NK0
S³Å  ÇßË=VM-/46NK8:CK4M2!0E`0dB579D4TE/8:.!.103.M8BI5B9Q46-`ÖK2!8B4!8:9=. 
ÕN=0SÅ  ÇûI0303;K.M4!N=0ß0\^Ö032!-/_"09Q45BE³5B210¹5µVM-/4!N i 4 su é6VM-F46NC=EF46265HX¨.!E/8iV+0103f46-`8B9Ö032!-/8^;K.ÕEÙ5B.Z46-`9KW4¨PRÖ=-`f35BE`EFP ¹  Þ .  ÕN=0_a8:_"09Q46C=_ 8BI³46N=00¹5B_ -`.Æ4!N=039{5B;1CK.1460;0X
4¨V03039  K/ 5B9K; a 0âßã7f7Ë=VM-/4!N[5;=-/.!Ö032!.1-`8:98BIoê u é u  i  Üê?5B9=;VM-/4!N5B9-/9D4!039=.1-/4¨P-`9K;=03Ö039=;K039Q487Iä46NK0{_a8:_a039Q46CK_ fN=8:.1039  ÕN=0N=-`WBN&579D4!-`Ö=218B468B9e2!57460{5B9K; 5]0¹5B_
.!ÖKE`-/414602?Ö0321_"-F4T4!8I030;4¨V8¾8:CK4ä8BI¸46NK0I8:C=2?0\^Ö032!-/_"09Q45BEE`8Rf¹574!-`8:9K.  >8:2?5B9=9=-/N=-`E`5]X
46-/8:9=.-`9 â -`W:NQ446N=05B9Q46-`ÖK2!8B4!8:9)2!57460"-`.-`9=f2!035B.!0; 468 {é ¹ 5 su é6"4!8ÿ2!035BfNó5.1-`_a-`E`5B25B9=9K-`N=-/EÙ574!-`8:9"26574!05]4M2!03.Z4T8BI4¨PRÖ=-/f¹5BE/E/P : : :  su é  
öT¼pö ½¿¾^À 6«È¥ÌÍÏ!ÅoÃ¶798ÝÃ%ÈDÈDÀ¿¶;: À<ÅoÀÇ ÅoÉÊÈ
ÕN=0MåJ2ZPR.1457EFXbÄJ5B2!2103ER;=04!03f4!8:2VJ5B.4!N=0§21.14E`8iVÆX¨09=0321WBPÖ=NQP^.1-`f.¸C=9=-Fd:0321.65BE Í Ý<;=0460f468B2
-`9QdB8:E/dR-`9KW46N=0.1-`_µCKE/4579=038:CK.J0°af-`039Q4M;=0460f46-/8:95B9=;N=-/W:N¾Ö=2103f-`.!-/8:9¾_a0¹5B.1C=2!0_"09Q4M8BI
fN5B21W:03;[_"0.!8:9K.?579=;[ÖKN=8B468B9=. ï :áðy
 9Q46-/Ö=2!8B4!8:9=.I218:_#S³Å  Çç09Q46032ß46NK05BÖ=Ö5B2!5746CK.øý>-`W U^ì:ù 5BE/8:9=W¾46NK0.1PR_"_a04!21P
5]\^-`.8BIä5
.!8:E/039=8B-`;5BEJ_5BWB9=04!-`f¢0E`;e8BI :+   9D4!-`Ö=218B468B9=.a574E`8iV _"8:_a039Q465&ø  Kì
 0âßã]f ù E/8:.!0T039K032!W7P±QP"-`8:9K-`æ¹5]46-`8B95B9=;¾.Z468:Ö"-`9"4!N=0äf039Q4602Æ8BI4!N=0 Í:Í _a_ E`8:9KWE/-FDC=-`;
NQPR;=2!8:WB039[465B2!WB04ø >-`W OR'Qù
É¨9I2!8:9Q4Õ87IU46N=0ä465B2!WB04Õ5.!03WB_"09D4!03;<.1-`E`-/f38:9";=-`8R;=0?5B9Q46-/Ö=2!8B4!8:9¾f8:C=9Q4602Æ-`.E`8Rf¹574!03; 
É×4?5BE`E/8iVM.Õ5BE`.18468I8^fC=.Õ46N=00¹5B_ò5B9=;{Ö=2!8idR-`;=0.Õ46N=0ß.1465B214T.1-`W:957EI8:2Æd75BE`-/;¾0dB039Q46. 
H
R ^ ÕN=0åJ21PR.1465BEFX¨ÄÆ5B212!03E,0460f4!8:2 G
ß=<lGDEP0r
>-/W:C=2!0 ^F @8;:0<@u9>@?BALPFHDEW0B+KJF+K,P	u)K,=W0E<DCdTE>FAtMZ<C<X0ALF+:0<a<CVW!<BHDE=<CPF+?,O?,BH<?G:0<CB+<[FH:I<u)B+$AF+?,lx;?JB+BH<lG>CVW <CB+DQ=<PF)DEA;EKVNC?F+<Xu)¦)GDF+:?JPFHDEW0B+KJFHKPIAd
5437
543
2
1
6
p-
1m
>-/W:C=2!0 R  H<$DEX0<É?JPIXYMZBHKPF;n?,KRVFGKJM/FH:0<Âu)B+VA.F&?JQlmx;?JB+B+<C6ëT<CFH<NFHKB$ª@=@?JrP0<FÉK,U,<oI =@?JrP0<FaNCK,DEEAoEJu*AK icI?JB+BH<³o/þML.<FHlmXVB+DQMFÂN&:I?J=Âc!<BoN¿ADEEDENCK,PVlm,<BF+<DC	XV<CFH<N9FHKBoIF+?,BHr<FoOÉKP0<>:I?JQMÅKJMOFH:0<[<PIXVW0n?F+<,d
R'K ÕN=0  -`E/-`f8:9^X×âO0214!0\¾,0460f4!8:2 3Í
S1
LEAR
Vacuum
CB Vacuum
Si1 Si2-5 LH2 S2
>-/W:C=2!0 ^( QP,<B+?,QÅn?,KRVF[KJMF+:0<@c <?J=ÕNKR0PFH<CB&A>?JPIXEDESR0DnX	:VXVB+K,r<CPF+?JB+r,<CFd@8;:0<@<P0E?,BHr<XA+NC?JE<>DEAT?aMZB+K,PFLNR0FLKJMOFH:0<ÉAH<Cr=¨<PFH<X AHDQEDENCK,P¿NKR0PFH<CBd
>@8B2<5B9=9=-/N=-`E`5746-/8:9ô5]4[2103.Z4{4!N=05B9Q46-/Ö=2!8B4!8:9 f¹5BÖ^46C=2103; I2!8:_ 46N=0'R ñ _a8:E/03f3CKE`0ÿ-/95õN=-`W:NÇÕPR;l02!WeE`0d:03E Ëä;=-/.!.18^f-Ù574!03.¾46NK0_a8:E/03f3CKE`0Ø5B9=;vI8:21_".5õÖ=218B468:9K-`C=_ 57468:_ 
 9K9=-`N=-/EÙ574!-`8:98^ff3C=21._"5B-/9=E/P{I8:2!_  X¨.Z4574!03.ß8BI46N=0 su
u 574!8:_  ÕNK0P5B210a210¹5BfNK03; QP2657;=-Ù574!-/dB0;=030\Kf-/465746-/8:98:2  4572!A:X¨_a-F\^-`9KW  ï Qëð 
ÕN=-`.Õ;=0.!f2!-`Ö^46-`8B9{-/.Æ9=8B4T57;=0FDC574!0I8B2Õ5B9=9=-/N=-`E`5746-/8:9-/9 â -`WBND4  4MN=-`WBN=032Õ_a8:_a039^X
46CK_ 8:9=EFPó5Ø.!_"5BE`EÖ5B21487Iä46NK0[579D4!-`Ö=218B468B9=.5B9=9=-/N=-`E`57460  ÕN=0{2!0.14462!5B9=.Zd:0321.!0."46NK0
4572!W:04JVM-/4!N=8:CK4J-`9Q460265Bf46-/8:9  >8:2p46N=-/.210¹5B.18:95.103f38B9=;<f38:CK9D4!032Æ-/.JÖ=E`5Bf30;C03N=-/9=;46NK0
4572!W:04¹¸-F4OW:-/dB03.Æ5d:04684!84!N=0T.!-`WB95BE8BI4!N=0MI2!8:9Q41X×.!-/E`-`f8:9;=-/8^;=0 D& 9=E/P5.!-/W:95BE87I46NK0
I2!8B9D4äf38:CK9D4!032-/9f8:2!2103.!Ö8:9=;K039=f0µVM-/46N5_a-`.!.1-`9=Wd:0468<_a0¹5B9K.?46N=574579
5B9=9=-/N=-`E`5746-/8:9
-`9 â -/W:NQ4M8^ff3C=21. 
 9{5B;=;=-F46-/8:95BE@2!035Bf4!-`8:9Ël0f¹5BCK.!0ß8BI³46N=0NK-`W:N=02Õ26574!08BI-`9=f8:_a-`9=W5B9Q46-`ÖK2!8B4!8:9=.Æ-/9
â -/W:NQ4¹Ë;KC=2!-/9=W[4!N=08:Ö039K-`9=W[8BIÆ46NK0¾WQ574!0"f-`2!fC=-/4!.f35B9 8Rf3fC=2  ÕN=-`.4¨PRÖ0"8BIÕ0dB039Q4-`.
95B_a03;TS §²­`£Uì S 
öT¼´ ½¿¾^À ÞÎ$¶GÎGÇ ÉÊÄV7W¿ÀÈ¥Å¥ÀYX : À<ÅoÀÇ ÅoÉÊÈ
 I²4!032 iÌ:ÌBÍ 46N=0[-`9=9K032Ö=5B214"8BI4!N=0;=0460f468B2.!CK2!2!8BC=9=;=-/9=W)4!N=0[465B2!W:04¹ËÆ4!N=0Ö=218:Ö8:2ZX
46-/8:95BEVM-/2!0afN5B_j032ËVÆ57.µ2!0Ö=EÙ5Bf03;QP)5.1-`E`-/f38:9Ø_a-`f2!8:.Z462!-/Ö);K0460f4!8:2 ï :Ìð  É×4VÆ57.
f38B9=.14!2!C=f4603;<4!8039KN5B9=f046N=0?9RCK_j02J8BI³0d:09D4!.ÆVM-/4!N.!0f38:9K;5B21P"d:02146-/f30.JI2!8:_ Ú óDvÝ Û Ý Ü QP_"035B9=.T8BI5a.!Ö03f-Ù5BEU4621-`W:WB032ÆVM-/4!N{4!N=0 104?;=2!-FI²4?fN=5B_j032!.-F4?5BE`.18a-/_"ÖK2!8id:0.
46NK0_a8:_"09Q46C=_ 5B9=;[d:032Z460\ÿ2103.!8BE`CK4!-`8:9[8BI¸46NK0462!5BfAD.8:21-`W:-/95746-/9=WµVM-/4!N=-`9{46N=045B21W:04
øý.1030W p^»ÍDù
É×4ßf38:9=.1-`.Z46.8BI  8id:02!EÙ57Ö=Ö=-`9KW{_a8R;=C=E`0.8BI HX  _a-`f2!8:.Z462!-/Ö=.ä035BfN  ÕN=0PØ5B210Ö87X
.!-F46-/8:9=03;ÿ574ß5_a0¹5B9
;K-`.1465B9=f0µ8BI :ì f3_ I2!8:_ 4!N=05]\^-`.ä5B9=;Ø574ß5";=-`.Z45B9=f0µ8BIO8:9KE/P Í
_a_ I218:_ 46N=0T45B21W:04  ÕN=0P"Ö=218HdR-/;=05ICKE`E5Bæ3-/_µCK46N=5BE@f38id:0265BW:0ä8BIU46N=0T45B21W:04K-/9"46NK0
Ö8:EÙ5B25B9=W:E/04!N=0Æ2!0W:-`8B9j04¨VJ0039  5 579=; ¹Í² 5 -/.f8HdB032103;  ÕN=0 =5BfADÖ=EÙ5B9K0Õ.!-`WB95BE`.5B210
C=.103;Ø5B.ä5"Iý5B.14Ð2!.Z4E/0d:0E4!2!-/W:W:032ø  nõ+[Z  ù Ë@VMN=-`E/04!N=0µÖ=210¹5B_aÖ=E`-Ú03;{.14!2!-/Ö^X¨.1-`;=0.!-/W:95BE
;=0460321_"-/9=03.Õ4!N=0ßfN5B2!WB03;{Ö5B214!-`fE`0_µC=EF46-/Ö=E`-/f3-/4¨P 
R Í= ÕN=0 ¡ 04ZXb,2!-FI²4TåJN5B_%02 	
öT¼CÝ ½¿¾^À \¢À<Å]79: ÈDÎùXÅ^6«¾^Ã%Æ ¸ ÀÈ
ÕN=0fP^E/-`9=;K2!-`f35BEl1041X×;=2!-FI²4fN57_j02.!CK2!2!8BC=9=;=.46NK0.!-`E/-`f8:9[dB03214!0\Ø;K0460f4!8:2  É×4-`.ä;=-FX
dR-`;=0;-/9D4!8 B  5Bæ-`_µCK4!N5BE.103f468:21.5B9=;[N5B. X 265B;=-`5BEU.!09=.!0VM-`2103.øý.!00­W M^':ù ÕNK0
VM-`2103.T5B210ÖKEÙ5Bf03;{574T5;=-`.Z45B9Kf30ß8BI   _a_ò579=;572!0.1465BW:W:02!0;QP  õì _"_  ÕN=-/.Õ4603fNRX
9=-HFRCK05BE`E/8iVM.O4!8µ2!0.!8:EFd:0ä4!N=0äE/0I²4ZX¨2!-/W:NQ4p.!Ö574!-Ù5BE5B_%=-`W:CK-/4¨P;=CK2!-`9KW46N=0?2!0f38:9=.Z4621C=f4!-`8:9 
ÕN=0fC=21d7574!C=2!0µ87I46N=0462657fA5BE/E`8iVM.5a4626579=.1dB032!.10_"8B_"09D4!C=_ 2!0.!8:E/CK46-/8:98BI _ 579=;
H_ 574  KF 5B9=; Bì ó 0âã7fBËÕ2103.1Ö0f46-Fd:0E/P  ÕN=0ÿ2!0.!8:E/CK46-/8:9 87I46N=0æX¨f8^8B2!;=-/957460.3Ë
_a0¹5B.1C=2!0;^QP[fN=5B2!W:0;=-/dR-/.!-`8B9Ë-`. ë X Ì _a_  ÅdB032ZP[VM-/2!0-`. :Ì:Ì _"_ E/8:9=Wa.!8a46N574T46NK0
.!8BE`-`;a5B9KW:E`0Mf38idB032!0;¾-`. Ì
_ 8BI Í Ý-FI574pE/0¹5B.Z4p4!N=2!00?E`5¹P:0321.J572!0T2!0FDC=-/2!0;aI8:2p5462!5BfAj=4 
 03f468:21.5B2!0.!03Ö=5B26574!03;wQP
5ÖKEÙ5B9=0f38:9Q457-`9=-/9=W Í² VM-/2!0.ä46N5]4äI8:21_ 4!N=0µf¹5]46N=8R;=0 
ÕN=0dB8:E/465BW:0."8:9&46N=0.!0[VM-/2!0.¾5B210fN=8R8:.!09ôC=.1-`9=W46N=0 ß Ç?>ÉbÅOS³, ;=21-/I²4afN5B_%02
.!-/_µC=E`5746-/8:9<Ö=2!8BW:265B_ ï 
 ð 579=;[-/9=f3210¹5B.10µ5BE/_"8B.14ÕE/-`9=035B2!EFPVM-/4!N{4!N=0265B;=-/C=.MI2!8:_ X ÍDë:ë

âûI8B2p4!N=0?-/9=9=02pVM-/2!03.p468ßX :ë
7  âI8:2O46N=0?8:CK4602VM-/2!03.p-`9"8:2!;K032O468µ5N5¹d:0579¾5BÖ=ÖK2!8¹\DX
-`_"574!03E/PµN=8:_a8:W:039K038:C=.;=2!-FI²4£=03E`;8BI :i :  âßã7f_  ÄJ03f35BC=.!0ä8BIU46N=0?;=03Ö039K;=039=f0ß8BI46NK0
03E/03f462!8B9";=21-/I²4dB03E`8Rf3-F4¨Pµ8:946NK0TW:5B.O;=039=.1-/4¨Pa5B9K;af8:_aÖ8:.1-/4!-`8:9Ë:5 Õ .!E`8iV f38:9Q46218:E Õ 8BI46NK0
WQ5B.Õ4!03_aÖ026574!C=2!07Ë5746_a8:.1Ö=N=0321-`fÖ=2103.1.!C=210µ5B9=;{WQ5B.Õ_a-F\R4!C=2!0-/.ÕÖ021I8:21_"0; 
Õ .!E/8iV Õ WQ5B._a-F\R4!C=2!0µ87I Ì: `_ Qa ñ 5B9K; i `_ 8BIO-`.18
=CK465B9=0ø ê R  Þ ù -`.CK.!03;5745B_jK-`039Q4aÖ=2103.!.1C=2!0[574åÆÅOÇ?Ê 5B9K; 574a5Ø2!0W:C=E`57460;e218^8B_ 460_"Ö032!5746CK2!08BI 
 5  õ
.!Ö=5746-`5BEW ¤ ÷2103.!8BE`CK4!-`8:9a8BI i B QZ -ò-/.210¹5BfNK03;  ÕN=0?;=04!032!_a-`9=5746-/8:9"87I46N=0T;=-Ú02!039Q4!-Ù5BE
039K032!W7PÿE`8B.!.!0.ä8BI4!N=0fN=5B2!W:0;ÿ462!5BfAD.ß5BE`E/8HVM.M468;=-`.Z46-`9KW:C=-`.1N[ÖK-`8:9=.TI2!8:_ A]5B8:9K.äC=Öÿ4!8
5_"8:_a039Q4!C=_ 8BI B :  Y[0âßã7f 
öT¼Jö ½¿¾^À bì¶ÀÇ Å¥ÈiÉ±Æ ÃQcÊÄ^À<ÅiÎGÇ 6 Ã¶É±ÈDÎGÆ ÀÐÅ¥ÀÈ
dfeNgihNgkj$lnmoqprYs#eNgtgungkvs#w$pxyOmoNgslnvTvkyunpw$lnxzgsgkw{yOununp}|~j[yjpulnhyoImungTvpgkwymgipr
`_ pr]//sMvkpoNj$lnjs#jfpr]y{yOwwgu9pr}  vkwj$syOunjkIg3yvetvkp}gkwloNmz 5 lno=pseT=puyw
yoNhqylnx{Es#eyu!yoNmug+|~ls#es#eNgTgEvkgkEs#lnpoqpOrYseNgTvkwj$syOunjvkupjgsps#eNgTFg3yOxyElnj
|~lseyeNlmeNgw~yklx{Is#eNyu)yoImNuyOwfw#yoNmgpr!}  5¢¡¤£ lnmIH E¥`¦
dfeNg¨§!js#eyuunlNx©hNpFgkhtvkwj$syOunjfey3gªj$lnxzlnuyOwu¢eNlnmeTwgkj$punEs#lnpoNeNpspothNgsgkv«
s#lpoTNw$p=gw$slngkjMspz¬yjvlno`s#lunuys#pw$j!NIsYyj$eNpw$sgkwfwyhNlys#lnpoungoNms#e ¡ û­t®¯ õ° ±,-i¦
yoNhiwg²³Nlnw$gQy[jx+yuungkwpuNxzgHdfeNgiyOwgª  vkx´upoNmvpww$gkjFpoNhIlnoNm[s#pt}Iªw#yhIly«
s#lpotungoNms#eIj ¡¤£ lnmIH E  ¦HdfeNgiyunup|;sp+hNgs#gvsYNeNpspoNjYp}gkwyotgkoIgkwmOtw#yoNmgªrµw$px
  '¶ g·¸s#pB  ¶ g·{/d]p'y3plhqvpo`gwjlpoqprYNeNpspoNjkunp}|M«Øä¹x+yOsgkwlnyuHrµpw¢s#eIg
jIN=pw$s#loNmjs#w$NvsNwgjeyhBspFgveNpjgko9º»gw$Bvkw$jsyu¼lnj¨vkp}gwgkh`½y  xzx
s#lsyoIlnNx¾yoNhilnjfj$NjFgkoNhIgkh|~ls#eiyzxzlnoIlnx{Nx¿up`yhTpots#eNgªloNoNgkw~yOunNxzlno³Nx¿|MyOunuÀ
Á!gkvkyNjgpOr/s#eNg{js#w$poNmx+ymoNgs#lvQÂgunhseNg{Nj$g{prvkpo`gko`s#lpoyuÃNeNpspx{Nus#lnIunlngw
s#I=gjlnjYNw$gkvkuNhNgh)fÄÅj$lnoNmugªjlnulnvpotNeNpspEhNlpEhIgNunyvkghpois#eNg¨gkhNmg¢pr»seNgª|My3g«
ungoNmseqj$eNlrGsgkwHrµIoNvslnpoNjoIpwx+yunu'lnoqyeNlnmeÂNgkunh9ÆdfeNlnjvpoIÂmNw#yOslnpolx+Iwp}gj
s#eIgg°zvklgkoNv)ug3yÇymgQrµwpxÈseNg{wgkywÉpr/seNg{vw$j$s#yu»lnjungjjseyo _ Ns#pNeNpspo
gkoIgkwmlngkj~pr/ [Êªg·{
 ÌËEqdfeNgQº/ungkvs#w$pxyOmoNgslnvª§MyOunpw$lnxzgs#gw 3
Viking preamplifier
Hybrid
Detectors
Liquid hydrogen target
1 cm
£ lmNwg¨ ¥NÍ/Î)ÏÐÑ3Ò°Ó¥ÒÌÔDÕÖ}×nØÐ$Ù¤ÚÀÐDÛÜÃÐDÚÀÐ$ÔDÚKÕÙHÝnÑ3Ø]Þ»ßáà
£ lmNwg{ E°ËEÍÎ)ÏÐ!âÐDÚK×ÜÃÙÀÒäãÚå=Ïæç¼èOÐ$Ù$àêéGÖªÚÀÏÐ!ÐDÛ}ëæÖOì}Ð$ìëÒ°ÔDÚKíÙÀÐÚÀÏÐMîµÚæïïÐÙÀÒ¥ÖïfÒ°îêî¤ÏÕðÖªÐDÛæï×ïÐ$ÙÀæÚKÐì~ãñÕÙ@ÔDÓÌæÙÀÒäÚµòà
 ÌËEqdfeNgQº/ungkvs#w$pxyOmoNgslnvª§MyOunpw$lnxzgs#gw  
1ó2ô3õ4ö5÷6ø7
8ù
9ú
10
11
12
13
õ
1ó23õ4ö5÷6ø7û8ù
9ú10
11
12
ô13õ
1ó 2ô 3õ 4ö 5÷ 6ø 7
8ù
9ú
10
11
12
13
õ
1ó 2 3õ 4ö 5÷ 6ø 7û 8ù
9ú10
11
12
ô13õ
6o 
12o 
  φ  
 θ  
£ lmNwgi °IÍVå=ÙKÕkîKî!îKÐ$ÔáÚÀÒ¥ÕÖ[ÕãÃÚKÏÐÐÓ°Ð$ÔDÚKÙÀÕçfæïÖÐDÚÀÒ°ÔÔæÓ¥ÕÙKÒ°çMÐDÚKÐ$Ù$à Î)ÏÐÙÀæÖïÐÕã@ÚÀÏÐÉëOÕÓ°æÙ!æÖïÓ°ÐÔDÕüÐÙÀÐ$ìYèkò~ÚKÏÐfýþÿ få9îKéFçMÕ}ì}íÓ°Ð$îÒÌî/ý	
Výÿà
1
2mm Titanium
CsI(Tl)
3
4
6
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